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The OBC Reconfiguration Test on LEQ Satellite

Jae-Yeop Jeong* Regular Members, Cheol-Hoon Lee”
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ABSTRACT .

The Satellite OBC(On Board Computer) manages critical functionality such as satellite attitude control, fault management,
payload management, command/telemetry processing etc. The OBC consist of various modules. Each module perform
mission critical operation. So all modules designed as hot or cold redundancy architecture. The redundancy design gives a
guarantee high reliability and it allows normal operation of satellite using reconfiguration capability. In this paper, introduces

reconfiguration unit operation and describe the results of testing in the ETB.
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1. RU Event #1 (Master Reset Release)

Aado] ALAel] gAjEo] WAREH] Aol wHH
TCTM Zgelrt H¢lo] QI7bem o]wf LV Mode® 113
th LV Modedll A= 91432 A7 A2 E o] 1= Signal
¢l Break Wire 4155 2UEFstAl Aot DAA7} ALY
o] AAHE AxdA 9497 SAAZ} 2] =H Break Wire
Signale] Open *JE|= W7 =™ o]wj Master Reset Release
Event7} @A st} RU= Master Reset Release EventE 4~
213ke] INRR JEI = E59] H9E A7Fetth. Master Reset
Release Event’} 243 ¥ NRR2 X+ Redundancy
RES AEsl] wEo INRR AEH2 g A9S elrt
Fo M BT Primary® 92 5 A gk S f14d0]
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2. RU Event #2 (TCTM Power On Reset)

fge) A S5As FdEkE TCTM 259 A9
o] ¢17}%o] Power On Reset Signale] #AstH RUE
INRR “JHl2 ZEo HY9s drpeth 94 &9 S
TCTM EE°] Reset® 7-9-o|%= INRR HEHZ 252 A9
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3. RU Event #3 (Heartbeat Fail)

AAEAAFE 5 Z2AA TEoe AP ZEY
o7} &A= o] £ =™, Cold Redundancy %) 0.2 £-<3%
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4. RU Event #4 (G/S Command)

1F9dol AYHor LAFHA FSom Bl
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5. RU Event #5 (Power Fail)
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I. Reconfiguration Test
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AAFAFE ] Reconfiguration 7t 715 A@&}7|
913 ETB(Electrical Test Bed) 18378 o]-§-git}. ETB
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Ethernet Hub®} <3259} ETB Equipmentt} Cortex®} 5
A%t} ETB Equipment™ 91749 94 7155 Simulation
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ETB

(Electrical Test Bed)
ETB Equipment
(simulation & Control) |

IT0S
(Integrated Test & [€—»
Operation System)

qnH 3Pusey33

o05C
> (on Board Computer)

2! 1, ETB(Electrical Test Bed) Configuration

2. NaEA

Reconfiguration Testi= ITOS®] ScriptE ©]-&35}o] A3
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29} ). 7)1E- o= RU Activation/Deactivation A&
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START

1. S/C power on with Master Reset release
(break wire 1 & 2 open) (RU Event #1) >l
- Verify Board Status
- Verify RU Act/Deact Status
- Verify RU P/R CRR/NRR Status

o ol 4

4. RU Heartbeat Fail (RU Event #3)
- Set NRR to Primary
- Heartbeat Failover
- Verify telemetry

‘ 5. TCTM P/R POR (RU Event #2)
- Set NRR to Redundant
- Install BOM to turn off/on TCTM
- TCTM Power Off
- TCTM Power On
- Check Board Statui

2. RU Activation/Deactivation Test
- RU-P Deact and verify telemetry
- RU-P Act and verify telemetry

'

3. RU Reconfiguration Triggering Test
(RU Event #8) —
- 128 cases for Each Board

6. Power Fail (RU Event #5)
- Set EGSE Test Power Fail On
- Set EGSE Test Power Fail Off
- Check Telemetry

2l 2, Reconfiguration Test Sequence

— RU Activation/Deactivation Test

RU Event #1°# 7]'sS A183d}7] Al Reconfiguration
7)°6-% Enable/Disable 3= 7]%50] BdH o2 52sh=A
glolslt}, Hardware Special CommandZ ©]-&3te] RU
Activation/Deactivation 7158 Ao3laL TelemetryE &<l
sto] 424 22 RUZ} Activation/Deactivation | =4] &1
sty RU Event Test® 33171 A RUQ AHHE
Activation®. = AAste] Fafsto 2y RU EE°] Event

=41 A] Reconfiguration®] YAY3=E 3o},

START

Set RU Primary to
Inactive

| |

Set RU Redundant to Set RU Redundant to
Inactive Inactive

| v

Check RU Primary Status

Set RU Primary to
Inactive

Check RU Primary Status

| v

Check RU Redundant Check RU Redundant
Status Status

12! 3. RU Activation/Deactivation Test

— RU Event #1 Test (Master Reset Release)

QF914d o] WxtAleL FElE FHIE Xolste] f1dEA
HirHol| ALE Q7Ist) Z2AA Bge) [dYo] 217ty
A YAugAZE o7 A4S 2713} s, A 9

Al 525 A ©it o)W Telemetry A EHES ITOSCA
Z} &9 AH7F INRR AHIZ A JEA]
Script Aol NRRS =% Redundancy AHEl=E
o] BE 2ES Primary® F-E 5 ojof &al,
Z} Telemetry S A] Primary = AR E =] Selsfof o}

Master Reset Release
(RU Event #1)

' v

Check RU-R CRR Status

r» Check RU-R NRR Status

Delay for FSW Boot

v v

Check Boot Indicator
from FSW CODA

Check RU-P CRR Status [

%! 4. Master Reset Release Test

Check RU-P NRR Status

— RU Event #2 Test (TCTM Power On Reset)

e A E F44 2 AHYE gdste TCIM 2=
o] Power On Reseto] 2A8t9S 79 RU Event #27} %A
gl RU Event #27F 2ASHH INRR A HIZ BE9| A9
QI7kett}. A€ NRRS =7 Redundant 82 A3k
ETB$7 14 TCTM Power On ResetS o2 WA A
Reconfigurationo] FAYSHESE dhr). 11 & 914d0] G4 o
2 5235} Telemetrys TA181H RU Activation 2N,
CRR/NRR JHE &Rlste] 44402 Primary= 7t 25
o] AYo] A7t A=A &Rtk

START

Set NRR to Redundant —>

Check RU Act/Deact
Status

v v

Install BOM to turn off
and on TCTM P/R

' \

Open Switch
(TCTM P/R Power Off)

Check RU-P CRR Status

Check RU-R CRR Status

'

Check RU-P NRR Status

!

Check RU-R NRR Status

2! 4, TCTM Power Reset Test

Close Switch
(TCTM P/R Power On)
(RU_Event #4)

Wait till telemetry
downlink

— RU Event #3 Test (Heartbeat Fail)

gn|gaTEolt YA ow FYHH ZrAA B
Fo] AAHoR FAFS RUA <47l 918l RU=
Heartbeat SignalS 43t} RUoN A Heartbeat Signal<

AT FAIEEA] 528 79~ RU Event #3 Heart Failo]
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A8l 94 A7 B & ReconfigurationS 4838ttt €94
HlginzEQofollA]  qlojz  us WAATIZ] sl
Critical Parameter 7|5 ©]-&3%tth AlE-E& 93l Critical
Parameter Item #1< A743}1 3| Parameter’} LimitE
Y5 AA3}Y] Critical ParameterE Trigger®-t}. Critical
Parameter”’} Trigger¥™ 4o 54 28 ¢33 &
Reconfigurations  ~33517] ¢l3l] $IdvPALZEAE
wait forever 4H= AAsHA FaL, o] ez} =W 91434
PArIZE o] = 1 o] Heartbeat Signal 2 RUZ 43514
2eth 1 F dAARIe] AvH RUZF Heartbeat Fail
SRS =3, 9149 A FEE Reconfiguration
3t} Reconfiguration®] ® $-o| CRR, NRR AEE <13}t
o] NRR JHl= ddo] Q7F=E A=A glghel. =g Start
up CODAE ¥9l&bA  C(Critical Parametero] <]siA
Reconfiguration o] &= 7S d2lst 4= 9l

Set NRR (H/W Sp. CMD) to
Primary

EventE

Enable Item #1 for TEST ChecdRUIACE/Deact
Status

' ' '

Check RU-P NRR Status

!

Check Item #1 Status

' '

Check RU-P CRR Status

Check RU-R NRR Status ’ Clear CIB Check RU-R CRR Status
Dump Startup CODA
’ Enable Failover ’ Memory Upload (Check CP Trigger Info.)

’ Enable Critical END

Transfer CIB
Parameter Group #1

(RU Event #3)

'

SLEEP 10
(Wait Reconfiguration)

(Failover, Group #1,

- —— ——
- —

’ Check Enable Status

Item #0)
Fault Isolation Info.
S/W Error Word : 4000h
SpW Error Count : ooh
CAN Bus Selection : @oh
Launch Complete Flag : ooh
reserved : eeh
Mode Transition Trigger : 0030h
Critical Param. Trig. Indicator : @@01h
reserved : @00eh
Critical Param. Trig. Value 447A0000h
Error Info : Error Code = 9E81h
Occ. = 0006h
. week = 00000000h
El bl lEW = 00000148h
info. = CP #1 trigger (en)
CODA CRC 1 26C8h
Error Count : 1
ErrCode Occ. WEEK DSEC ErrMsg
(00) 9E81h 6 ©0@00h  00000148h  CP #1 trigger (en)
(e1) 0000h ©  000oh 00000000h
(e2) 0000h ©  ©000oh 00000000h
(@3) 0000h @  000oh 00000000h

1% 5. Heartbeat Fail Test

— RU Event #4 Test (G/S Command)

R Aol A AFg-A7F Bekste] Reconfigurationo] L8k
719 Hardware Special CommandZ ©]-&3to] AdeA7
FEZ Reconfiguration® 4= k. Commandol] 2|3}

Reconfiguration®] A& 749 NRR JHIZ 7 259 14
= WketA ok 2t 25 4 AR EE NRRo| 245t
CommandZ ©]-&3}o] Reconfigurations 234171 3 NRR,
CRR % JH4RE gIgto=n AFs gl dA) 7
Mol BE 2D AR 9o 27 = 128709) casedl| w3l
eyttt

START

RECONF_CASE < 128? /

EF AEE

RU Reconfiguration
—> (CXRURECON)
(RU Event #4)

Set NRR according to the
CASE #

Report RU Primary NRR
Status

v '

Sleep 10 second for boot

Report RU Redundant NRR
Status

v '

Check NRR and CRR
according to the CASE #

I

Increase RECONF_CASE
count

a2 6. G/S Command Test

Report Current OBT

’ Report Current OBT

— RU Event #5 Test (Power Fail)

AEAAFE ] HAdel under voltage X over
current”} g 749- RU event #7} A3} A7 4]
= o]-835fo] 9lol& Power Fail EventS ¥4 A]7]aL ICRR

Al 7k wEe] Agle] QrbEEA Selgtozn A
& S,

Set EGSE Test Power Fail
on (RU Event #5)

v v

Set EGSE Test Power Fail

—> Check RU-R NRR Status

Check RU-P PFIR Status

v v

Check RU Act/Deact
Status

v v

Check RU-P CRR Status

Check RU-R PFIR Status

Check RU-P RER Status

v v

Check RU-R CRR Status

Check RU-R RER Status

Check RU-P NRR Status [—

12! 7. Power Fail Test

Slel4 AW % 6719 AP ITOS Script® 2 s}e]
B ARE AR, A Aoz 2 Report 4

] 5 o] Report 791 #eIgho 24
S0 A e B, A 5 3
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12l 8. Reconfiguration Test Result

V. 2 E

e

=R = SIARAIFE A Reconfigurations: 4=
= 27 4 A Bl dial et 1 75 S ETB
ol A Al W-gel dial] Zlsstdeh 17l 83 o]
ITOSo| A ScriptE 2Hd3te] Command H% 2 Telemetry
2 Zolstn 1 ARE fd2 EH€slgon, 7+ A|do] A
AR oE w3 AE IRIsHTh

o=

o
o o

o s
[11 Y. J. Cheon, “Conceptual Design of Reconfiguration and
FDIR Management for Satellite System”, KSAS, November
2017, pp.1663-1666
nd ed., Pearson Prentice Hall, 2004, pp.743-748.
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