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AURUM RECONFIGURATION MODULE - Final Presentation

Project Context & schedule
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AURUM FPGA : RM development in the frame of a GSTP5 contract

Based on the reutilization of the AURUM-I FPGA with modifications to comply
with the DOS-F needs (ASRA and SMU equipment specification)

SRR Held on March 2014
Activities stopped from June up to end of 2014

End of RM VHDL design : February 2015
Global AURUM-F integration : May 2015

PDR Review : June — July 2015
CDR & AR Review : December 2015
Final Presentation Review : June 2016 € Here we are
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AURUM RECONFIGURATION MODULE - Final Presentation
AURUM Definition

EEPROM-AURUM

The AURUM FPGA implements: Gonfiguration Area
= MAP Router to decode and forward the incoming RM Avea
TC segments from an external TC Decoder <
= Input MAP I/Fs in order to receive and process el S cPDU Lin
RM Partner inputs »
“Low Level Commands” and SGM “Memory Load” - Y Rw
:RM Partner outputs Module RM Partner
commands from Ground - outputs
= CPDU Arbiter to manage Reconfiguration
Commands coming from Local and Partner rome B e
AURUM as well as HPC from Ground — L. Medk | eepromsls ——
. . . in LD Bank
= Reconfiguration Module for Matched Pair &AL,
H ) Links
Management, Surveillance and Recovery Link B —
Functions -~ o _ GPSPPS .
= On Board Time Module for timing and M
synchronization functions o Input Links
= Safe Guard Memory Module > vowe | o]
= Management of Configuration Parameters AURUM
. . . . Input Links
=  SpaceWire I/F to communicate with Nominal and FPGA -l wer e
— Module MAP outputs
Redundant Processor Modules '

7
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AURUM — RM Presentation

AURUM Environment

+14VDC
-14VDC TME SRAM PROM
ENAB AT68166H UT28F256
—» +3.3VDC 16 MBit 32Kx8
——» +3.3VDC-MTHB OR <« REMTMETM RG: PWR
+5VDC-POST RG. >
» CYPHERED TC FRAME = CRYPTO
NOM TT&C Rx TME [ DECYPHERED TC FRAME
RED TT&C Rx 10]7
UMB Rx ) TME NOM TT&C Rx
<t RED TT&C Rx
ToREM TME “< < — UMB Rx
E: To REM TME CMD PULSEOUT HPC GENER.
= ~l -
S F REM TME REM OBT PPS —<— ORPWR
g —from - Y = LOCLPWR
EXT PPS EXT USERS SYNCH =1
Ext TM VC j}ﬂ 5 SPWR I/F LOC PPS REM OBT -
MTHB RELAYs
- TME A/B ENABLE
SCTMTC LOC & REM AOCS TS SYNCH
HPC CMDs LOC & REM PM PPS/RTC/TS PMA/BACTIVE — ]
> -
4 [ OBT A/B ACTIVE
vc:ﬁ:vnz CONTRLI/F RM/TC HPQ RM MASTER
< RM AVAIL
RM ENABLE
PKWR LINKS H:IAMJET : l \4 AL 1st START-UP
LR SPARE
to REM TN REM TM STROBE q OBT ¢ AURUM OUTPUT EN
< TV STROBE to REM OBT LOC TM STROBE |__ AUTHENT. EN
—r 4 L < INTERNAL ALARMS
o e T 20.048 MHz > ’: RECO. EXTERNAL ALARMS 6 B na
from REM TN, ‘? =} EXT PPS MoD. |
X0 @ L £ REM OBT PPS d b 10 I_
I #0.096 MHz G E— MATCHED PAIR MNGMT to/from REM RECO
l X0 SW HPC|PKWR CHECK BITS L DRC PKWR to REM CPDU ARBIT _
TEMPESTA E2PROM N 33,554 VHz | CrG LATCH. DRCINT PKWR DRC PKWR from REM RECO
| TCXO
NEXT SW HPC © - SGM MEM e —— RIM_SGM MAP from REM AURUM
§§ CIVTRE ;—I RM_SGM MAP v Y
PACKET STORE CNTRLR g - TC FRAMES HPC PKWR
%g MAP ROUTER I— — — T
DATA . ALl |-
HPTM @ [Recovervsea RG: PWR CPDU
& CONF PARAMS | TR
SPWR | | SPWR MNGR = = —
cNTRL| | CNTRL : LOC AURUM EDS16 HPTM £ £ ROUTER MAP;
I | : : PM A/B ACTIVE
’7 <
#Z% * ?Zé * SDRAM 16 INT DBiL HPTM ;;EAC;/TTS = =
INTR INTR | 2GByte & & B
REM  LOC L _2PMsDSIGHPTM 23| sem — 1 7 | 3
REM AURUM EDS16 HPTM =3
i PM 16 EXT DBIL-CC HPTM H2E Vé + Vé + * RM_5GM MARUDRERIESRSN
- INTR INTR MAP MAP  GEN >
2EXTDSIEHPTM o= REM LoC to to  MAP
PM PM LOC REM
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N AURUM — RM Presentation

RM Redundancy concept

Role Role
Manager Manager

- Reconfiguration

Alarms Manager

Reconfiguration _

Manager Alarms

CPDU CPDU
Commands Commands

-~ Hot Redundancy:
-~ One RM is master, authorized to generate CPDU commands
> The other RM is Slave, surveying the Master and not authorized to send CPDU Cmd
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. AURUM — RM Presentation

RM Alarms Management

“~ 16 Events Management [

> 12 External, two with majority vote
capability
- 2 Software Events

> 1 RM Autotest (event 15) e
-~ Events priority management Event3 , X
- Event 0 has highest priority Frentz ;
~ Pending events management o
-~ Alarm force register for AIT

purposes

Event Event Event Window Triggered Pending RN State
State Phase Mask Ewent Event Event Machine
Repister Register Register Repister Register Register Repister
y X 3
L. L
O i
EVO[3:1] O] [ 1 ot [p| OR [»| & [pf Window » Latch —t»| 0
O—» Filter i
! 3 1
EV1[3:1] O] [ ] vote bl OR [l & [»f Window » Latch |—f>|1
Cr—» Filter i
— ’_T l
> 1 Watch Dog (for PM)
» OR ¥ & » Latch p 2 E—
k.
te © B [o|» OR 3 & |—» W!ndm.N » Latch >|3-7
Filter i
Priority
Event
Event8 " * Winc‘iow Controller
» [0t OR » & [—» Filter i » Latch »| 811
Eventll F 1 ert
Eventl2 & » OR —» & » Latch w12
t v v
Event13gy B [el» OR [ & W!ndo?'.r » Latch »| 13
Filteri
Eventld R o Latch X
(RMWDF » OR —» & » Latc »| 14
Event1s
» OR |» » Latch » 15
{RM Auto resr,p &
Yy
Alarm
Force
Register
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. AURUM — RM Final Presentation

RM State Machine

Set STM-BO ) set . Capability_to associate
Cecot STMLEO | Boa up to 16 different
sequences to each event
et STMLBL g pending on the active
Bl a iE PM and to the Satellite
Reset STM-B1 e Separation Status
SetsTM-B2 ——[ ] [ -~ RM State can be
HLCPDU Set STV-82 T B2 a 82 changed during a
LLCPDU Reset STM-B2 ——> | | reconfiguration
sequence
Set STM-B3 —»
LLCPDU SetsTM-B3 —>( 1| 7|* . | B3 ~~ RM State sub-set can be
Reset STM-B3 ——» R 1Fi
Py het STV D OR {1 e modified by ground TC
STM-B4 (PM Active)
STM-B5 (Separation Strap)
Y Y Y Y A 4 Y

|  State Machine [5:0] |
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. AURUM — RM Final Presentation

RM Sequence Generation upon event

@ Seq #1
: @ Seq #2
“~ The Event number + the State Machine value leq
define the Seq_Number[9:0] pointer giving the |
address on the Sequence Pointer Table of the S |
Sequence to be executed |
[
-~ Up to 63 different Reconfiguration Sequences can @ Seq #1023
be defined @ Seq #1024
Seq #1
-~ Dummy sequences must be defined for not used
ones. 3eq#2
I
“~ The length of each Reconfiguration Sequence is i
fixed. |
I
I
Seq #62
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AURUM — RM Final Presentation

RM Reconfiguration Sequence Format

-

-

-

-

-

The Header field is
used to check failures
on data bus

First DLC list is used
to mask events, Reset
WD, stop Autotest and
send interrupts to PM

Last DLC list is used
to enable WD, reset
pending interrupts and
unmask events

CRC Result field is
used to check the
sequence integrity

Gorgonzola, March 2015

Mode | Field Length | Contents Comments

M/S Header 1 Start ID Fixed to 0x55

M/S Header 1 Inverted Start ID Fixed to OxAA

M/S Header 1 Reserved Fixed to 0x00

M/S Header 1 Reserved Fixed to 0x00

M/S Internal DLC Listl 32 List of up to 32 DLCs
M CPDU L1 10 Single CDPU Command

M/S Delay L1 1 Delay of 5ms to N*100ms | from bms up to 25,5 s
M CPDU P1 10 Single CDPU Command

M/S Delay P1 1 Delay of 5ms to N*100ms | from bms up to 25,5 s
M CPDU L2 10 Single CDPU Command

M/S Delay L2 1 Delay of 5ms to N*100ms | from 5ms up to 25,5 s
M CPDU P2 10 Single CDPU Command

M/S Delay P2 1 Delay of 5ms to N*100ms | from 5ms up to 25,5 s
M CPDU L31 10 Single CDPU Command

M/S Delay L31 1 Delay of 5ms to N*100ms | from 5ms up to 25,5 s
M CPDU P31 10 Single CDPU Command

M/S Delay P331 1 Delay of 5ms to N*100ms | from 5ms up to 25,5 s
M CPDU L32 10 Single CDPU Command

M/S Delay L32 1 Delay of 5ms to N*100ms | from bms up to 25,5 s
M CPDU P32 10 Single CDPU Command

M/S Delay P32 1 Delay of 5ms to N*100ms | from bms up to 25,5 s

M/S Internal DLC List2 32 List of up to 32 DLCs

M/S Seq. Error Control 1 CRC Result - 8 MSB

M/S 1 CRC Result - 8 LSB
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AURUM — RM Presentation

RM Implemented Digital Level Commands Detail (1/2)

Gorgonzola, March 2015

-~ State Machine — Set/Reset BO-B3

» Used to change the value of the State Machine bits during a Reconfiguration
= Allows to manage up to 16 different States/Reconfigurations for the same Event

-~ MaskAIllEv / UnMaskAlIEv / UnMaskEv | / MaskEv |

= Usually Events shalll be masked at the beginning to avoid additional alarms triggering
then unmasked at the end of the reconfiguration

- RstAllPend

= To be done at the end of the Reconfiguration to guarantee no other Reconfigurations
execution due to the same Alarm effect

“~ WD_Arming_int

= To rearm the WatchDog before ending the reconfiguration and restart the PM in a
correct condition.

= Usually to be done just before unmasking the WD Alarm
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AURUM — RM Presentation

RM Implemented Digital Level Commands Detail (2/2)

“~ AutoStop / RMWD_Set /RMWD _Reset (RM Autotest Management)
= AutoStop shall be used to stop ongoing Autotest inside the specific RM Test

reconfiguration Sequence

= RMWD_Reset shall be used at the beginning of a System Reconfiguration to avoid a
Mastership Release due to the RM Autotest WD

= RMWD_Set shall be sent at the end of the System Reconfiguration to authorize again
the RM Autotest

-~ Reset_PM_Local /Reset_ PM_Partner
» To Reset Local and or Partner PM inside a Reconfiguration Sequence

~ PM_Int

= To send an interrupt to both PM to notify them than a reconfiguration is in progress
The flag RF_RSO (“Recovery Function Recovery Sequence Ongoing”) of the

Interrupt Register is set.

~~ Hot_IT_PM_Local / Hot_IT_PM_Partner

» To send separate and direct interrupts to each PM to notify them than a
reconfiguration is in progress.

Gorgonzola, March 2015
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AURUM — RM Final Presentation

RM Sequence execution

-~ The good completion of a Reconfiguration Sequence is
guaranteed by the checks performed before the execution :
> Check of the sequence number, Header Field and CRC value

“~ And during the execution :

> During the “Delay Li/Pi” delay the Slave checks if there is a Master/slave
change and if done, he comes back to the previous CPDU command
and continues the execution of the sequence as Master

-~ To guaranteed the good synchronisms between both RM

> The Slave RM waits the equivalent time needed by the Master to send
CPDU commands (fixed value) before going on

The minimum Reconfiguration duration is 390 ms (no delays between CPDU
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N AURUM — RM Presentation

RM initialization capability

*~ RM can be initialized with
data coming from two
different area

=~ The choice of the area is
defined by the “First Star-
up” input signal

-~ Default area can only be
written in ground

=~ Current area can be
modified in flight if RM in
Configuration mode

Default

Configuration
Area
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AURUM — RM Final Presentation

RM Failure Modes Analysis

-~ Failure on main clock or secondary power supply :
v' Detected by MPM Role management

~~ Failure on EEPROM data bus (bit stuckto O or 1) :
v Detected by Header check of a sequence

“~ Failure on EEPROM data (bit cell stuck) :
v" Detected by CRC check

-~ Failure on RM Event Encoder on Sequence Generator blocs :
v' Detected by RM Autotest mechanism

-~ Specific failure on MPM interface leading to have 2 RM in master mode :

v' Compatible with the Sequence generation implementation. Each RM
will send the first CDPU packet to the local Command Generator then
the other to the partner CG.
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. AURUM — RM Presentation

Current Status & Next Steps

-~ Current Status :
v" AURUM reprogrammable FPGA used on 3 SMU FUMOs (L3G)
v' L3G EQM under manufacturing (AURUM FPGA will be burnt this month)

-~ Next Steps
v RM Modelisation (tool for platform user)
v L3G EQM (embedding AURUM) Qualification campaign T3 2016
v' AURUTC Authentication by Sofware (GSTP Extension)
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. AURUM — RM Presentation

End of presentation

That’s all

Thanks for your attention

Gorgonzola, March 2015
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AURUM — RM Final Presentation

RM Sequences Definition Tools

“~ The Tool is based in an Excel File simplifying the elaboration of the RM Data

“~ The CDPU Format sheet allows to build CDPU commands and compute CRC field to be

added in the CDPU Commands List

| L29 -~ ¢ £|
A B C D E F G H
| Field  fem  Length(bits)  Contents(bin)  Value (Hex)
2 Packet-Header Version Mumber 3 " 000 000
3 Type 1 1 1
4 Data Field Header Flag 1 0 0 Compute CRC
£ APID " aaabbbbdddd " 009
6 Sequence Flags 2 g " 11
7 Sequence Counter 14 SCSCSCscscsesc "o1234
8 Packet Length 16 LI 777777777 " 0003 Fields to be customized
9 DRC Cmd HPC ID 8 HPIDhpid i 01
10 Spare b " 00ooo 00000
11 Pulse Time 3 ttt " 000
12 Packet Error Control PEC 16 CCCCCCCCcceecece
13
14
15 CPDU Bytes Binary TC_Packet
16 1 00010aaa 10
17 2 bbbbdddd 09
18 3 1MBCSCSC D2
19 4 CSCSCSC 34
20 5 Yrrrrrrsi 00
21 6 ZZZZZIZZ 03
22 [ HPIDhpid 01
23 8 00000ttt 00
24 2] CCcccccce E7
25 10 [elelelololol ol 3B
26
27 CPDU Data : 1009D23400030100E73B -2
28
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AURUM — RM Presentation

RM Sequence Definition Tools

“~ The CPDU Commands List can be customized according to the Mission needs
“~ CPDU commands are automatically inserted from CPDU Format Sheet by the user

A B C D E F G H
1 CPDU Commands
2 Cmd N°| @ Hexa CPDU_List Action Data (10 bytes)
3 0 0o Empty CPDU Mo action 10090:234000300000404
4 1 01 CPDU## HLC#1 1009023400030100E730
b 2 02 CPOU#2 HLC#2 1009023400030100E736 Add CDPU
6 3 03 CPDU#3 HLC#3 1008023400030 00E730
7 4 04 CPDU#4 HLC#4 i 00000000000000000000
a g 05 CPDU#S HLC#5 i 00000000000000000000 Adds the CPDU data computed ¢
g B 06 CPDU#S HLC#E i 00000000000000000000 To add a CPDU Data, the cell wh
10 7 o7 CPDU#T HLC#T i 00000000000000000000
11 8 08 CPDU#3 HLC#a i 00000000000000000000
12 g 09 CPOU#S HLC#G i 00000000000000000000
13 10 0A CPDU#10 HLC#10 i 00000000000000000000
14 il 0B CPDU#11 HLC#11 i 00000000000000000000
15 12 oc CPDU#12 HLC#12 i 00000000000000000000
16 13 oo CPDU#13 HLC#13 i 00000000000000000000
17 14 0E CPDU#14 HLC#14 i 00000000000000000000
18 15 OF CPDU#15 HLC#15 i 00000000000000000000
19 16 10 CPOU#1S HLC#16 i 00000000000000000000
20 17 1 CPDU#1T HLC#1T7 i 00000000000000000000
21 18 12 CPDU#18 HLC#13 i 00000000000000000000
22 18 13 CPDU#19 HLC#19 i 00000000000000000000
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AURUM — RM Presentation

RM Sequence Definition Tools

-~ The DLC Commands Sheet gives all the DLC used by RM

Gorgonzola, March 2015

A B C D E
1 Cmd N° (Dec) DLC DLC_List Cmd (Bin)  Cmd (Hexa) Action
2 0 DLCO No action 00000000 00 No action
3 16 DLC16 STM - Reset BO 00010000 10
4 17 DLC1T7 STM - Reset B1 00010004 11
5 18 DLC18 STM - Reset B2 00010010 12
6 19 DLC19 STM - Reset B3 00010011 13
7 32 DLC32 STM - Set BO 00100000 20
2 33 DLC33 STM - Set BA 00100004 21
9 34 DLC34 STM - Set B2 00100010 22
10 35 DLC3S STM - Set B3 00100011 23
11 45 DLC45 Unmask Al Events 00101110 2E
12 47 DLCAT Mask Al Events 00101111 oF
13 84 DLCB4 Mask Eventd 01000000 40
14 85 DLCBS Mask Event1 01000001 41
15 65 DLCES Mask Event2 01000010 4z
15 87 DLCET Mask Event3 01000011 43
17 g8 DLCBS Mask Eventd 01000100 44
18 69 DLCBI Mask Events 01000101 45
19 70 DLCT0 Mask Events 01000110 45
20 71 DLCTA Mask Event? 01000111 47
21 72 DLCT2 Mask Events 01001000 43
22 73 DLCT3 Mask Eventd 01001001 49
23 74 DLCT4 Mask Event10 01001010 4A
24 75 DLCTS Mask Event11 01001011 4B
25 78 DLCT8 Mask Event12 01001100 ac
26 77 DLCTT? Mask Event13 01001101 4D
27 78 DLCT8 Mask Event14 01001110 4E
28 79 DLCT79 Mask Event15 01001111 aF
29 20 DLCE0 Rearm Internal WD 01010000 =0
30 85 DLCAS Stop RM Autotest 01010101 55
31 20 DLC0 Set TMWD Validation 01011010 54
32 o1 DLCS Reset TMWD Validation 01041011 B
33 95 DLC96 Rezet All Pending Events 01100000 80
34 112 DLC112 PM Interrupt 01110000 70
35 113 DLC113 Reset Local PM pulse 01110001 71
36 | 114 DLC114 Reset Partner PM pulse 01110010 72
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AURUM — RM Presentation

RM Sequence Definition Tools

-~ The Sequence Format sheet allows to build a complete Reconfiguration Sequence using
the DLC and CPDU commands already build in the previous sheets

Gorgonzola, March 2015
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A B C D E | F G H
1  Sub-Address Dec Field Length  Contents Comments Value
Compute CRC

2 Hexa Header

3 (000 0 1 Start D 0x55 - fixed 55
4 001 1 1 Inverted Start 1D OxAA - fixed Ab
5 002 2 1 Resenved 0x00 - fixed 0o
& 003 3 1 Resemnved 0x00 - fixed 0o
7 004 4 Internal OLC List1 1 Mo action List of up to 32 DLCs 0o
& (005 5 Internal OLC List2 1 5THM - Beset BO 10
4 006 i Internal OLC List3 1 5TM - Set BO 20
10 (007 K Internal OLC Listd 1 | R oo
11 008 8 Internal OLC Lists | Mer action - oo
12 009 9 Internal DLC Lists 1| T e @ 00
13 [00A 10 Internal DLC List? 1 gmgzzzgg oo
14 |00B 11 Internal DLC List8 1| 2Thd . ot i 00
15 00C 12 Internal DLC List8 1| 5T - Set B oo
16 00D 12 Internal DLC List1( 4 LETH- Set B2 - 00
17 00E 14  Internal DLC List1” 1 oo
18 00F 15  Internal DLC List1: 1 oo
19 010 16  Internal DLC List1: 1 oo
20 (011 17 Internal DLC List1< 1 oo
21 (012 18  Internal DLC List1f 1 oo
22 1013 19  Internal DLC List1€ 1 oo
23 014 20 Internal DLC List1: 1 oo
24 015 21 Internal DLC List1£ 1 oo
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AURUM — RM Presentation

RM Sequence Definition Tools

~~ The Sequence Format sheet allows to build a complete Reconfiguration Sequence using
the DLC and CPDU commands already build in the previous sheets

Gorgonzola, March 2015
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A B C D | F G H
1 Sub-Address Dec Field Length Contents Comments Value |
Compute CRC

2 Hexa Header

39 024 3/ CPDUL1 1 CPDU#3 Single Command 10

43 0ZE 46 Delay L1 1 300 ms Delay of W*100ms : 0to 255 ¢ 03

50 02F 47  CPDUP1 1 Single Command 0o

60 039 57 Delay P1 1 400 ms Delay of W*100ms : 0to 255 ¢ 04

61 |03A A8 CPDULZ 1 1gle Command 10

71 044 68 Delay L2 1 CEDL .:. lay of N*100ms : 0to 255« 0o

72 045 69 CPDUP2 1| cpous: “nagle Command 10

g2 |04F 79  Delay P2 1 EEBH:E Hay of N*100ms : 0to 25,5 ¢ oo

g3 (050 20 CPDUL2 1| crouss ngle Command 10

93 [0BA 90 Delay L3 1| CROU#E lay of W*100ms : 0to 25 5 ¢ 00

94 058 91 CPDUP3 ][Rl —mgle Command 10

104 065 101 Delay P3 1 0ms Delay of W*100ms : 0to 255 ¢ 0o

105|066 102 CPDU L4 1 Empty CPDU Single Command 10

115 070 112 Delay L4 10ms Delay of W*100ms : 0to 255 ¢ 0o

116 071 113 CPDUP4 1 Empty CPDU Single Command 10

126 078 123 Delay P4 1 0ms Delay of W*100ms : 0to 255 ¢ 0o

127 07C 124 CPDULS 1 Empty CPDU Single Command 10

137 036 134 Delay L5 10ms Delay of W*100ms : 0to 255 ¢ 0o

138 087 135 CPDUPS 1 Empty CPDU Single Command 10

148|081 145 Delay P5 1 0ms Delay of W*100ms : 0to 255 ¢ 0o

149 082 146 CPDULG 1 Empty CPDU Single Command 10

158 04C 156 Delay LA 10ms Delay of W*100ms : 0to 255 ¢ 0o

160090 157 CPDUPG 1 Empty CPDU Single Command 10

170 0ATF 167 Delay P& 1 0ms Delay of W*100ms : 0to 255 ¢ 0o

171 0A8 168 CPDULT 1 Empty CPDU Single Command 10

181 0B2 178 Delay L7 10ms Delay of W*100ms : 0to 255 ¢ 0o
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AURUM — RM Presentation

RM Sequence Definition Tools

-~ The Sequence Format sheet allows to build a complete Reconfiguration Sequence using
the DLC and CPDU commands already build in the previous sheets

Gorgonzola, March 2015
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A B - E F G H
1 | Sub-Address Dec Field Length Contents Comments Value
Compute CRC
2 Hexa Header
T80 2F5 787 Internal DLC List1E 1 0o '
761 2F6 758 Internal DLC List1¢ 1 0o '
T62|2F7 759 Internal DLC List2( 1 i '
TE3 2F8 760 Internal DLC List2* 1 i '
TE4 2FQ T61 Internal DLC List2:Z 1 0o '
TS 2FA 762 Internal DLC List2: 1 0o '
766 2FB TG3 Internal DLC List2« 1 i '
TET | 2FC 764 Internal DLC List2¢ 1 i '
Te2 2FD 765 Internal DLC List2€ 1 0o '
TE9 2FE TEE6 Internal DLC List2: 1 oo '
TT0|2FF TGT Internal DLC List2E 1 i
771,300 768 Internal DLC List2¢ 1 i
772 301 769 Internal DLC List3( 1 0o
773 302 T70  Internal DLC List3” 1 oo
Tr4(303 T71 Internal DLC List3Z 1 ]
775(304 772 Seq. Error Control 1 CRC Result- 8 M5B CRC s@=000h EC
776|305 Ti3 1 CRC Result-8 L3B up to s@303h 04
777 306 774 249 Free
77| 3FF 1023
79
Tel
7a1

3
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. AURUM — RM Presentation

RM Sequence Definition Tools

~~ The RM Seqguences sheet includes all the defined sequences. They can be
automatically added from the Sequence Format Sheet
[1]z] A E C o E F G H J
= Field Seqil Dil:y Seql?2 Seqid Di':y Seqld D:el::y Seqlh
B 3 Start [0 Dx55 Dx55 0x55 Dx55 Dx55
4 I, Start 10 DxAR DxAR DxAA DxAR DxAR
5 Bezerved Dx00 Dx00 Dxz00 Dx00 Dx00
. =3 Resened D00 D00 0x00 D00 D00
[=] T OLC-L1-1 0 Mo action
[ - g OLC-L1-2 0 STM - Reset BO
3 OLC-L1-3 STM - SetBO

10 DLC-L1—4
1 DLC-L15
12 DLC-L1-&
13 DLC-L-7
14 DLC-L1-5
15 DLC-L1-3
16 | OLC-L-10
17 DLC-L1-1
1§ | OLC-L-12
19 | DOLC-LT-13
20 OLC-L-1
21 OLC-L-15
22 DOLC-LT-18
23 | DOLC-LT17
24 | DLC-LT-18
25 | OLC-L1-19
26 | DLC-L1-20
27 | DLC-L=-=1
26 | DLC-L1-27
239 | DLC-L1-23
30 | DLC-L1-24
51 | DLC-L1-25
52 | DLC-L1-2§
53 | DLC-L1-27
34 | DLC-L1-25
35 [ DLC-L1-23

[y o o} ) W] o o ] o} o} o o} o fom ] ) P fom o} P fom o o) o o] o] o] o] o

EEEEEEEEEEEEEEEEEEEEEEEEEE R
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. AURUM — RM Final Presentation

RM Sequence Definition Tools

The Reconfiguration Table sheet allows to define the Reconfiguration Strategy
The List of Sequence on the Right side and be added by List choice

ADg - I

A& B CDEF GHI JELMMOIOPGRSTUDNYWRY, A4 BB AT a0 AE BF LG aH Al £l Ak AL A ] A0 AP A0 o]
1 State Machine System RM States Definition des séguences en fonction des états et des événements
- 20 - - - I A - B I - B R A
. w3 slatz s 22| 2222|225 |3]°¢% able
2 slceE@e=efeneeson ol 2 [ 2 | < | s [ s | £ | g [ | s | s )| 2 Z -
& FHEHEHHH HHHH - HEEE - A A S - A S S S S - A N -
2 AHARRREEEHEHGE HEEH  BHEE S EEHE é il . ” "’ “ * = . 5 = H * *
Sgggggmz.;.; o e | oL [ [ | -u:-u:lﬂ:E
e e % = ZEP ZEP S SYSTEM ALARMS S Eqt DBS5W | TEST | SEQUENCE
a P I Il o T ETRAP | STRAP | Alarm Alarm | Alarm wD Alarm NAME @
4 LA P AL Event 0| Event 1) Event 2 | Event 3 | Event 4 | Event 5 | Event 6 | Event T | Event & | Evest 3 |Event 10| Event 11| Event 12| Event 13| Event 14] Event 15 Seq
7} o|a|oja|o|ala " RHM-TEST HUL 1]
g [ 1fofofo]e]a]n " ERT I - Feqit] 1
¥ 2lo0|ojoajoj1|a b4 Seq¥l HUL " Seqit2 2
g 3lofofofaf1] W Soqk3 Y] g:q:; Teqltd 3
9 a4|ojofo|i|o]o " Toakd | Zeatl Sents Toqltd 4
1] S(ojoajaj1]d 1 b =T 3 Seq¥l Teq¥d Seqns 5
1l s[ofofo[ 110 # Seqth ENT] i::i Seqith &
2 [ fofoefoli]1] [ Soak? Zoatl Zogt? ] Teq¥T 7
13 gloflo]1|afafa W Soqkd Soqt Eeqitd &
14 glofa]1|ofafr " Seq#d ERT Feqitd 3
B mwfojof1|[o]1]0 S ERT ERT Eeqitil 10
B  mfofaf1fo]1] " Seqd il R e Zeqitii 1
7 12fafaf1|[1]a]a W T Soqt Feqit2 12
1w o1sfalaf1[1]a] W Seq#ld Soq# Feqitld 13
19 wfojof1f1]1]0o " Seqtid R Seqiid L)
20 15(ojap1]1]1|1 = Teq#is Seq¥l Seqitls 15
H  w|a|i1]ala]a]a W H e Soqt Feqitie 16
22 Mo 1fofo]ald # H Seql? e Zeqii? i
zz wwlo[1]ofo]1]0 S i T ERT Eeqitld 18
M 1@ o|1jajoj1|1 b = Teqkid Seq¥l Seqifld 13
25 20fo|1fjof1]alo ] B Seqkin R Zeqitan 20
IR R E W " T Soq# Feqitat 21
zFoaa|af1]afl1]1]a S # Seq¥EE E Feqitaa 22
2 23 o 1qaj1 )11 b * Soq¥ii Seq¥l Feqit2d 23
29 24(o0|1f1fojafa ® i RM-TEST Sea#l RM-TEET 24
MBS IEE BEEE W " HUL ERT
o asfo[1]1|o]1]0 S S HUL ERT
s o2t of 11 |oj1|1 b = HIUL Seq¥l
EESIIEE R W W HUL Soqt
4 aafo[1]1[1]a] W W HUL e
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T AURUM — RM Final Presentation

RM Role Manager Definition

“~ Possible RM combinations

--———
Vcc loss

(1) This combination may occur only in case of failure. This ambiguity must be resolved at ASW level or Ground
level.
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N AURUM — RM Presentation

RM Initialization Phase

CASE1 - CPUI I/F ready

~~ The RM Configuration

parameters are loaded In  ypeey & t=ams
the internal Registers Hold_0n/

RM Registers
~ The MPM starts the Role

I

Margin
delay

RM
Operational

contention to define the 15 ms—>
MaSter and Slave [ MPM Role Management
* t~2,5ms >

CASE2 = CPUI I/F busy

- After 4 ms the RM is

RM Reset/ < t>4ms .
ready to process Alarms -
-~ The RM WD and RM \ N B
Autotest start when RM —tr15ms—»

IS Operational

MPM Role Management

-
— e RM
Operational
.

'Y

t~2,5ms
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. AURUM — RM Final Presentation

RM Autotest

-~ Allows to detect failures on the event processor or memory management of
the RM before an operational sequence execution

AutoTest_Validation
—>

Autotest Alarm Period » Eventl5

Initialisation —————————¥
l AutoStart

AutoStop — ¥ RMWD Pulse

Autotest Duration —P> RELM Pulse
Initialisation — & H——mm»

— P>
atc
RMWD Reset ——

* The Autotest Alarm Period will be configurable between 16 seconds and 256 seconds
» The Autotest watch dog duration will be configurable between 4 seconds and 64 seconds
e Can be inhibit and re started during a nominal reconfiguration sequence
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AURUM — RM Presentation

RM Watch Dog Event

~~ Allows to detect any failure on PM or in the internal communication link (SpW)

WD _Arming_int

WD Arming ext! ——
WD Arming ext2 ———=

Main CLK
—_—

Gorgonzola, March 2015

WatchDog WatchDog
First Value Nominal Value
(16 bits) (16 bits)
| * + |
Initialisation —:: MUY |[e————
First
+ Count
WatchDog
Register (WDR)
(16 bits)
—-
OR WatchDog
Stop_ WD
Divid wboD Cli Down Counter -——
viaer (16 bits)
WD Event
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Implements a first power on
delay and nominal watch dog
period

Can be rearmed by a
command inside a
reconfiguration sequence or
by each PM

Can be Stopped during AIT
(stop WD input pin)

WD delay and period can be
programmed from 1 ms up to
65.5 seconds
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AURUM — RM Final Presentation

RM States Capability

=~ Thanks to the use of “Satellite Separation” information, “Active PM” and
internal events States, it is possible to define a powerful FDIR strategy

Event_Adr[3:0]

Separation
[STM[5] =1)

Yes

Mo
Active PM # Active PM 7
{STM[4]) {STM[4])
No Yes o No Yes
5TM évalution STM &valutian
ST T~ -
5eq#0l PM-R 5eq#01 PM-N } Seq#ll PM-R Seg#ll PM-N }
-~ -
4 - ) -
ST‘M dvoluwion sﬁﬂ evulﬁion
/ NS
L A%
Seq#D2 PM-R ‘;{ Seq#02 PM-N Seq#l? PM-R f:"-. Seqil? PM-N
,
£ / 4
£ ; i1
| / \ | I / \ I
IYTM émluﬁfﬁ 5TM évalution /5T évaluthon STM évalution
£ T “x -
SeqiOn PM-R SeqH0n PMW-N ri Seqitln PM-R Segiln PM-N :','
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. AURUM — RM Presentation

RM CPDU commands management

-~ The “CPDU Li/Pi” fields are complete CDPU Packets (length fixed to 10
bytes) to be sent to the External CDPU I/F module only if the RM is in
Master Mode

=~ The coherence and definition of the CPDU packet shall be guaranteed at
equipment level

=~ The fields “Delay Li/Pi” correspond to the delay to be waited before
continuing the reconfiguration sequence. The contents of each field is the
number of steps of 100 ms to be waited from 0x00 (5 ms of fixed delay) up
to OxFF (25,5 seconds).

CPDU packets Physical output Remarks

. Routed to the local internal FPGA routing
ClHBEARI P Gk CPDU arbiter block Sending time is ~ 1ms

Routed to the Partner
CPDU Pi packets | AURUM - CPDU arbiter Sending time is ~ 1ms
block
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. AURUM — RM Presentation

RM Configuration Latches

“~ The RM configuration latches value can be changed by ground
CPDU commands :

“~RM Auto Test configuration
“~PM Write Enable to RM Registers

“~ The RM State Machine bits B2 & B3 can be changed by ground
CPDU command in addition of DLC commands

7
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AURUM — RM Presentation

RM-PM Space Wire Cross-Strap

~~ AURUM-F manages 2 SpaceWire links, but only one is selected at a time.
“~ The selection is done using the LOC_PM_ACTIVE input pin Status.

PM Nominal

LOC_PM_ACTIVE :
if 1 = Local
if 0 = partner

PM Redundant

LOC_PM_ACTIVE :
if 1 = Local
if 0 = partner

Gorgonzola, March 2015
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LOC_PM_ACTIVE pin value is
always inverted between
nominal en redundant paths and
managed at equipment level
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. AURUM — RM Final Presentation

RM Registers

“~ RM Status Registers :

-~ State Machine, Last Triggered Event, Last Sequence
Executed

“~ Configuration Latches values; Check Errors raised
“~ History from last 16 Reconfigurations

-~ Real Time Events Status

“~ Pending Event Registers

=~ Triggered Events

-~ Role Manager Status

7
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N AURUM — CDR/AR - ANNEXES

GSTP Work Packages

> WP 1100 - AURUM Requirements Definition & Analysis

> WP 1200 - Feasibility Study

> WP 2100 - Architectural and Detailed Design of the AURUM FPGA
> WP 2200 - Detailed Design and layout generation and verification
> WP 3100 - Validation/Testing of the AURUM FPGA

> WP 3200 - Preparation for Final Review

> WP 4100 - Project Management

> WP 4200 - Test & System Support

THALES ALENIA SPACE INTERMAL I h a I eS A |eﬁi a
Toulouse, the 19 of March 2014 -

Ce document ne peut étre reproduit, modifié, adapté, publié, traduit d'une quelconque fagon en tout ou partie, A Thales / Finmecoamice I:',cwr'.:n-r.- S a Ce
ni divulgué a un tiers sans l'accord préalable et écrit de Thales Alenia Space - © 2012, Thales Alenia Space




N\

AURUM — CDR/AR - ANNEXES

GSTP Deliverables

GSTP Deliverbable Included in doc ## Chapter ##
TN1 AURUM FPGA Requirement Specification Aurum Requirement Specification : 0005-0004705919 issue 4 All
TN2 AURUM FPGA Requirements Trade off and Analysis Aurum Requirements analysis : 0005-0004806175 issue 1 All
TN3 AURUM FPGA Development Plan Aurum FPGA Development Plan : 0005-0004704758 issue 4 All
TN4 AURUM FPGA Control Plan Aurum FPGA Control Plan : 0005-0004704736 issue 1,1 All
AURUM FPGA Feasability and Risk Analysis TN5a - Aurum Feasability Study : 0005-0006565645 issue 3 All
TN5 TN5b - Aurum Risk Analysis : 0005-0006565684 issue 3 All
TN6 AURUM FPGA Architecture definition report AURUM_F Design Description : 0005-0006567536 issue 2 Chapt 5
TN7 AURUM FPGA verification plan AURUM _F Design Description ;: 0005-0006567536 issue 2 Chapt 7
TN8 AURUM FPGA verification and optimization report AURUM _F Design Description : 0005-0006567536 issue 2 Chapt 8
TN9 AURUM FPGA verification plan (updated) AURUM _F Design Description : 0005-0006567536 issue 2 Chapt 7
AURUM FPGA verification and optimization report
TN10 (updated) AURUM _F Design Description : 0005-0006567536 issue 2 Chapt 8
TN11 AURUM FPGA Design entry report AURUM _F Design Description : 0005-0006567536 issue 2 Chapt 9
TN12 AURUM FPGA Netlist generation report AURUM _F Design Description : 0005-0006567536 issue 2 Chapt 9
TN13 AURUM FPGA Netlist verification report AURUM _F Design Description ;: 0005-0006567536 issue 2 Chapt 9
TN14 AURUM FPGA Design validation plan AURUM _F Test Plan : 0005-0006574178 issue 1 All
TN15 AURUM FPGA data sheet Aurum_F DataSheet : 0005-0006552976 issue 2 All
TN16 AURUM FPGA Validation Report Test Report : TLW-DOC-01396 v1 Test Report All
Reconfiguration Module for the Multi-mission Core
TN17 Computer Final Report (Executive summary included) TBW (Final Presentation)
Reconfiguration Module for the Multi-mission Core
TN18 Computer Final Presentation TBW (Final Presentation)
Reconfiguration Module for the Multi-mission Core
TN19 Computer Project webpage TBW (Final Presentation)
TN20 AURUM FPGA detailed specification Aurum Requirement Specification : 0005-0004705919 issue 4
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