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Procedure Summary

oj ecti ves

This is a node transisition procedure. The purpose of this
procedure is to boot the MCU.
This procedure has been updated for the Power Recycle.

Based on procedure:
Nane: MCU_BOOT

Ver si on nunber: 2
Gener at ed: 10/ 10/ 2009

Summary of Constraints

n/a

Spacecraft Configuration

Start of Procedure
Sub- Mode = SCU_ON

nd of Procedure Mde = REDY

Ref erence Fil e(s)

I nput Command Sequences

Qut put Command Sequences

HCSMVCB
Ref erenced Di spl ays
ANDs GRDs SLDs
ZAZ90999
ZAZ91999
SA 7_559
Configuration Control Information
DATE FOP | SSUE| VERSI ON MODI FI CATI ON DESCRI PTI ON AUTHOR SPR REF
19/04/2009 1 Created L.Lucas-hp
21/04/2009 (2.3 1.01 Validation : TExt Update L.Lucas-hp
13/10/2009 (3 2 Updates fro Power Recycle, remove the possibility for SPIRE to be switched to SAFE L.Lucas-hp
14/12/2010 |3.1 3 Update due to new inputs from SPIRE R. Biggins
St at us : Version 3 - Updated

Last Checkin: 14/12/2010 Page 1 of 13



Doc No. : PT- HMOC- OPS- FOP- 6001- OPS- OAH

Fop Issue : 3.1
| ssue Date: 05/ 09/ 11

MCU BOOT  Mbde Transi siton .-’ HERSCHEL
File: H COP_SPI _MVCB. xls Y

Aut hor: R Biggins

&, Cesa

Procedure Fl owchart Overvi ew

| START of Procedure |

v
O1 HCSMMCB

Prerequisite check

A
OZ HCSMMCB

Set default start
conditions

v
©3 HCSMMCB

Set procedure
conditions

JV
) HCSMMCB

Boot the MCU

5 HCSMMCB

Set default end
conditions

N
END of Procedure
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No. Ti me Acti vity/ Remar ks TC/ TLM Di spl ay/ Branch
Begi nni ng of Procedure
TC Seqg. Nanme : HCSMMCB (Mbde Trans Boot MCU )
Ti meTag Type: N
Sub Schedul e | D:
]
Next Step:
1 Prerequi site check 2
1.1 HSC/ | CC i nput :
Verify that the HSC has supplied a valid OBSID val ue:
OBS_I D = Oxnnnn nnnn
Next Step:
2 Set default start conditions 3
Note that a TM5,1) packet [New Step_Report] is
generated after each of the follow ng SET_OBS_STEP
t el ecommands
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM I L DSE
e
Subsch. ID: 370
Det. descr. SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG_BLOCK_I D SPO1N500 80010001 <hex>
Subsch. ID: 370
Det. descr. SET BUI LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = Cl ear bs AND=ZAZ90999
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SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 1 <hex>
TC Control Flags :
GBM I L DSE
RV AR R
Subsch. ID: 370
Det. descr. SET OBSERVATI ON STEP
SET_OBSI D
ET=+ SET_OBSI D SC000500
UT=+00. 00. 01
Command Par aneter(s) :
OBSERVATI ON_I D SPOON500 00000000 <hex>
Subsch. ID: 370
Det. descr. SET OBSERVATI ON | DENTI FI ER
Verify Tel emetry
OBSI D SMLON500 = 00000000 <hex> AND=ZAZ90999
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM I L DSE
R AR
Subsch. ID: 370
Det. descr. SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 80000000 <hex>
Subsch. ID: 370
Det. descr. SET BUI LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = Nul | AND=ZAZ90999
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM I L DSE
SN
Subsch. ID: 370
Det. descr. SET OBSERVATI ON STEP
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SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 80020001 <hex>
Subsch. 1D : 370
Det. descr. SET BUI LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = Start ObsAl | AND=ZAZ90999
Next Step:
3 Set procedure conditions 4
RESET_DRCU_COUNTERS
ET=+ RESET_DRCU_COUNTERS SCD00505
UT=+00. 00. 00
TC Control Flags :
GBM | L DSE
SNVARR RS
Subsch. ID: 370
Det. descr. RESET DRCU COUNTERS
Verify that the TRESET paraneter has the sane val ue as
the THSK paraneter sane as THSK AND=ZAZ90999
TRESET SMD1T500
THSK SMDOT500 any AND=ZAZ90999
Note that a TM 5, 1) packet [New Step_Report] is
generated after each of the follow ng SET_OBS_STEP
t el ecommands
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 1 <hex>
TC Control Flags :
GBM I L DSE
SN
Subsch. ID: 370
Det. descr. SET OBSERVATI ON STEP
SET_OBSI D
ET=+ SET_OBSI D SC000500
UT=+00. 00. 01
Command Par aneter(s) :
OBSERVATI ON_I D SPOON500 OBSI D
Subsch. ID: 370
Det. descr. SET OBSERVATI ON | DENTI FI ER
Verify Tel emetry
OBSI D SMLON500 OBS_I D AND=ZAZ90999
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SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM I L DSE
RV AR R
Subsch. ID: 370
Det. descr. SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 80000000 <hex>
Subsch. ID: 370
Det. descr. SET BU LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = Nul | AND=ZAZ90999
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM I L DSE
R AR
Subsch. ID: 370
Det. descr. SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 89000001 <hex>
Subsch. ID: 370
Det. descr. SET BUI LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = MCU_Boot AND=ZAZ90999
SET_OBS_MODE
ET=+ SET_OBS_MODE SC002500
UT=+00. 00. 02
Command Par aneter(s) :
OBSERVI NG_MODE SP02N500 102 <hex>
TC Control Flags :
GBM I L DSE
SN
Subsch. ID: 370
Det. descr. SET OBSERVI NG MODE
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Verify Tel emetry
MODE SMDOMB00 = MCU_BOOT AND=ZAZ91999
Next Step:
4 Boot the MCU 5
Note that after the following TCis sent, a TM5,1)
packet [No_MCU Response_Clear] is generated
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 01
Command Par anet er (s)
DRCUCOMVAND SPD4N505 A0870004 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
TC Control Flags :
GBM I L DSE
AR S
Subsch. ID: 370
Det. descr. SEND A SI NGLE COWAND TO THE DRCU
Note that a TM5, 1) packet [No_MCU Response_Cl ear]
shoul d have been generat ed
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par anet er (s)
DRCUCOMVAND SPD4N505 90010005 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
TC Control Flags :
GBM I L DSE
SSAVA
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par anet er (s)
DRCUCOMVAND SPD4N505 90010007 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par anet er (s)
DRCUCOMVAND SPD4N505 90010003 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
St at us Version 3 - Updated
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SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 90010007 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 9021c000 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 90240001 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 904A0000 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 904d0000 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 90557df 1 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
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SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 90542ea5 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 05
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 91¢70061 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 01
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 91¢c8006b <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 01
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 91¢90065 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 01
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 91¢ca0070 <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 01
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 91c6006f <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
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SEND_DRCU_COMVAND
ET=+ SEND_DRCU_COMVAND SCD06505
UT=+00. 00. 01
Command Par aneter(s) :
DRCUCOMVAND SPD4N505 91d4006b <hex>
OVERRI DE SPDIN505 0 <hex> (Def)
Subsch. ID: 370
Det. descr. SEND A SI NGLE COVWAND TO THE DRCU
REPORT_TABLE
Bl REPORT_TABLE SCB01500
UT=+00. 00. 01
Command Par aneter(s) :
TABLEI D_REPTAB SPB2N500 6 <hex>
| NDEX_REPTAB SPB3N500 0 <hex>
COUNT_REPTAB SPB4N500 0 <hex>
Subsch. 1D : 370
Det. descr. REQUEST TM PACKETS REPORTI NG CONTENTS OF
A TABLE
UPDATE_TABLE
ET=+ UPDATE_TABLE SCB02500
UT=+00. 00. 02
Command Par aneter(s) :
TABLEI D_UPDTAB SPB5N500 6 <hex>
| NDEX_UPDTAB SPB6N500 10 <hex>
N_UPDTAB SPB7N500 2 <hex>
DATA_UPDTAB SPB8N500 3 <hex>
DATA_UPDTAB SPB8N500 3 <hex>
TC Control Flags
GBM | L DSE
SENGEER
Subsch. ID: 370
Det. descr. UPDATE CONTENTS OF A TABLE
REPORT_TABLE
Bl REPORT_TABLE SCB01500
UT=+00. 00. 02
Command Par aneter(s) :
TABLEI D_REPTAB SPB2N500 6 <hex>
| NDEX_REPTAB SPB3N500 0 <hex>
COUNT_REPTAB SPB4N500 0 <hex>
Subsch. ID: 370
Det. descr. REQUEST TM PACKETS REPORTI NG CONTENTS OF
A TABLE
SET_OBS_MODE
ET=+ SET_OBS_MODE SC002500
UT=+00. 00. 02
Command Par aneter(s) :
OBSERVI NG_MODE SP02N500 200 <hex>
Subsch. ID: 370
Det. descr. SET OBSERVI NG MODE
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SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 01
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
Subsch. 1D : 370
Det. descr. SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 00
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 80000000 <hex>
Subsch. ID: 370
Det. descr. SET BUI LDI NG BLOCK | DENTI FI ER
DEFI NE_NEW HK_REPORT
ET=+ DEFI NE_NEW HK_REPORT SCR00500
UT=+00. 00. 02
Command Par aneter(s) :
HKPCKTI D_DEFI NENEWHK SPRON500 301 <hex>
HKSI D_DEFI NENEWHK SPR1IN500 301 <hex>
HKI NTERVAL_ DEFI NENEVWHK SPR2N500 fa0 <hex>
HKREPEAT_DEFI NENEVWHK SPR3N500 1 <hex>
TABLEI D_DEFI NENEVWHK SPR4N500 1 <hex>
Subsch. ID: 370
Det. descr. DEFI NE NEW HOUSEKEEPI NG PARAMETER REPORT
Verify Telemetry is increnenting at 4 second interval
TM2N SMI1N500 AND=SA_7_559
Verify Telemetry is updating every four seconds
THSK SMDOT500 AND=SA_7_559
Verify Tel emetry
MODE SMDOMB00 = REDY AND=ZAZ91999
4.1 TM Checks i
Now check MCU Board vol t ages
Verify Telemetry value is ~5V
MCUP5V SM 4V515 AND=SA_7_559
Verify Telemetry is ~15.5V
MCUP15V SM 0V515 AND=SA_7_559
Verify Telemetry is ~14.1V
MCUP14V SM 2V515 AND=SA_7_559
Verify Telemetry value is ~14.5V
MCUML4V SM 3V515 AND=SA_7_559
Verify Telemetry value is ~15.6V
MCUML5V SM 1V515 AND=SA_7_559
St at us Version 3 - Updated
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Next Step:
5 Set default end conditions END
Note that a TM5,1) packet [New Step_Report] is
generated after each of the follow ng SET_OBS_STEP
t el ecommands
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM | L DSE
SIVARREnEE
Subsch. ID: 370
Det. descr. : SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 80000000 <hex>
Subsch. ID: 370
Det. descr. : SET BUI LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = Nul | AND=ZAZ90999
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM | L DSE
ENGRES
Subsch. ID: 370
Det. descr. : SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 80030001 <hex>
Subsch. ID: 370
Det. descr. : SET BUI LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = EndObs AND=ZAZ90999
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SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 1 <hex>
TC Control Flags :
GBM I L DSE
RV AR R
Subsch. ID: 370
Det. descr. : SET OBSERVATI ON STEP
SET_OBSI D
ET=+ SET_OBSI D SC000500
UT=+00. 00. 01
Command Par aneter(s) :
OBSERVATI ON_I D SPOON500 00000000 <hex>
Subsch. ID: 370
Det. descr. : SET OBSERVATI ON | DENTI FI ER
Verify Tel emetry
OBSI D SMLON500 = 00000000 <hex> AND=ZAZ90999
SET_OBS_STEP
ET=+ SET_OBS_STEP SC003500
UT=+00. 00. 00
Command Par aneter(s) :
OBSERVATI ON_STEP SPO3N500 0 <hex>
TC Control Flags :
GBM I L DSE
R AR
Subsch. ID: 370
Det. descr. : SET OBSERVATI ON STEP
SET_BBI D
ET=+ SET_BBI D SC001500
UT=+00. 00. 01
Command Par aneter(s) :
BUI LDI NG BLOCK_| D SPO1N500 80000000 <hex>
Subsch. ID: 370
Det. descr. : SET BUI LDI NG BLOCK | DENTI FI ER
Verify Tel emetry
BBFULLTYPE SM2LN500 = Nul | AND=ZAZ90999
[End_of Procedur €|
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