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DIAGNOSTIC REFERENCE DATA VARIABLES REFERENCE

ISTSAT-1 - first nanosatellite project developed by students, professors and

. ) . : , . ) : : . Commo OBC Common EPS OBC
radioamateurs at the Instituto Superior Tecnico / University of Lisbon in | Sol . "
- I Didipan Name ID Type S/P ID Type S/IP r
Portugal Test 12C bus 0 OXFF  bool: success ET PRI DY | lseslk sueesEs Time OXFF  uint32 S PV_VoltageX 0x00 int8 P OBC-Current 0x00 uint8 P
o ‘ Test 12C bus 1 OXFE bool: success Loopback-gs 0x01  bool: success Uptime OxFE  uint32: S PV_CurrentX 0x01 int8 P OBC-Temp 0x01 int8 P
"~ el . : : |VHF/UHF Antenn Test-AttitudeAlgorithm 0x02  bool: success Reset Status OXFD  uint8: S PV_VoltageY 0x02 int8 P ADCS-G 0x02 3x int16 P
: Mission: test compact ADS-B receiver and antennao g —VHF/U KERng COM ° e . . -
—VHF/UHF Radio Test-ControlAlgorithm 0x03  bool: success 1-Watchdog: PV_currentY 0x03  int8 P ADCS-Accel 0x03 int16 P
- ’ . 3xint16
. . . . \ Test-sensor0 0x04  bool: success 2:Power-Up PVl S N P - —— - =
INCP: Protocol used for monitorization, control, retrieval of telemetry and 0BC e I Test-sensord 0X05  bool: success Load-1 OXFC  uintg: S PV Cumentz U | fite P o T e .'
i JEPS Loopback-local-AX25 0x01 bool: success Ox00-0 /°’o : MPPTX_voltage 0x06  int8 P .
expe”menTC}l I’eSU|TS. ~COM Test-sensor2 0x06  bool: success OxFF-100%; PPTX t o = 5 ADCS-Mag1 0x05 int16 P
| ADS-B Receiver Loopback-modem 0x02 bool: success " 0x07  bool: success Load-5 OXFB  uint8 s MPPTY_\(;Z:;rae:e oios ::ts - o 2’( fn:z )
. — -culert X X 1N
- —ADS-B Antenna Loopback-gs 0x03 bool: success Test-magnetorquers 1 0x08  bool: success Load-15 OxFA  uint8 S MPPTY current P = ADCS.Eulor 0x07 3 int16 5
12C-avg-T F int8: = -
- < y A COM-LSw-SRAM 0x04 uint8: current pair 0;  Test-magnetorquers2 0x09  bool: success e X9 Hini:bytesis > MPPTZ_voltage 0x0A int8 P ADCS-DC 0x08 3x int16 P
. current uint8: current pair 1; EPS peavg R OFE CERaPYess > MPPTZ_current 0x0B  int8 P ADCSF 0x09 uints P |
' | -Freq X uin
o COM-LSw-FRAM 0x05 u!nt8: current pa!r 2; Battery_charge 0x0C int8 P ADCS-Current0 O0x0A uint8 P
ot current 3:::2 23::2:: gz:: 23 Test Converter 1 - 0x01 bool: success Rx frames 0x00 u!nt16 S Charging_status Ox0D  int8 S ADCS-Current1 0xOB  uint8 P
o uint8: current pair 5; 3.3V Tx frames 0x01 u!nt16 S Battery_voltage OxOE  int8 P ADCS-Current2 0x0C  uint8 P
TT&C Test Converter 2 - 0x01 bool: success Ui ——— S Battery_current OXOF  Int8 P ADCS-Temp0 0x0D  int8 P ’
» & 3.3V Tx bytes 0x03 uint16 S Battery temperature 0x10  int8 P ADCS-Temp'1 0xOE ints =)
- SS-SNRXx 0x04 uint16 S . .
v, ‘ v Test MPPT X 0x02 bool: success SS.SNTx P E—— S YO _relisgs T e P ADCS-Temp2 [PRRC  int8 P
Test digital loo 0x08 bool ) VCCO _current 0x12  int8 P
. Structu re‘ Deonment Switch 2 > Test MPPT Y 0x03  bool: success _ - |
. Test analog loop 0x09 bool PMASTR ———— S VCC1_voltage odle | T &
e o Test MPPT Z 0x04 bool: success PMA-SNTx 0x07 uint16 S VCCA_current Ox14  int8 P RSS| 0x00 Ihis P
v Get TX synth status R S Test battery 0x05 bool: success COUHPCENY | B0 £t S VCC2_voltage 0x15  int8 P Rx frames 0x01 uint16 S
[ : COM-I2Cbuf1 0x09 bool S :
. - CEHAR S EEs | B | U SEine Test battery Charger  0x06  bool: success - * °° VCC2_current 0x16  int8 P Txframes 0x02 uint16 S .
o Payload Tost TTRC e COM-RTC O0x0A  bool S vce3 voltage 0x17  int8 P Ty bytes 0x03 Lint16 S !
- : COM-ExtWD 0x0B  bool S :
: VVCC3-current 0x18 int8 P :
< . : Tx bytes 0x04 uint16 S
3y CO MMANDS & D IAGNOSTICS Test OBC 0x08  bool: success COM-CSensel  0x10  uint8 P MUX voltags o | P e s
® Commands are identified by ADSB Packe! S | PeE et fest COM el e B M 0 Lol P sseNT 006 untts S
- n
Ground Segment ISTsat-1 Subsystem . . Ground Segment ISTsat-1 COM||ISTsat-1 Subsystem Filter Response 0x01 bool:success Test PL Ox0A bool: success Col8 LS i £t > 3.3V_voltage 0x1B  int8 P i : .
) opcodes. function <opCodes <o ® Commands and diagnostics g S P ey o POYIQQE e o PMASNRx x07  untte s B
P ramEterS>ﬁ’ O re pro"‘ec‘l‘ed Using Messo ge % y SSHello Nounces Test PV 0x0OB bool: success COM-LSw?2 Ox14 bool = = PMA-SNTx 0x08 uint16 S
. . . perform operation . . G COM-LSw3 0x15  bool P - : '
®fFunction messages trigger Authentication Code (MAC). 2| | eello <Nounce> #Filters Deo e S :
. functionRet <original opCode> <result> Sl le—— COM-LSw4 0x16  bool P Filtering Statistics 0x01  uint32[4] = .
B commands — results are carried AL COM-LSw5 ~ 0x17  bool P | Housekeeping 0x02  int16[2] p
iNn functionRet messages. | O®MACs are exchanged in the Msg<request, MAC1> ADC Sampling Rate 0x03 uint32: Sals S ,
context of a secure session. Validate and # Decoded msgs Do e P ,
remove the # Detected preambles 0x05  uint32 P ‘-’
. . - . MAC field Last ADSB msg 0x06  uint8[18] S e TES 4
Ground Segment ISTsat-1 Subsystem ‘Sf(]rf[n messadaes 1IN d|CQ 'I'e . . . _E -
o o o QT f d9 e ®@S5ession are established with ; Msg<request> ot
lagnostic <IpD N -
- © Start ot a diagnhostic. the COM subsystem after a § Msg<reply> E COMMAND REFERENCE ~ ™
.- e g | g VENT REFERENCE
4._-—————"’—’/” . . . . 9 Calculate and i
P — ®Diagnostics may take a while Commo Beacon .
run diagnostic ) ] ) ) append the
............................................... SOME time [ater-— e — fime related information is MAC n _ | | . :
_ . 'I' _l_ Msg<Reply. MAC2> WakeUp OxFF il nil SetActive 0x06  bool: active nil '
D|agnost|CReSU|t <ID, start TS, finish TS, data> Im po rrant. \[e——— ] E PS O BC ResetNormal OxFE  nil nil SetTXPower 0x07 Uint8: percentage nil
| - B ResetFull OxFD  Nil nil e
Fail-solar-panel rail X 0x00 il Invalid-MAC 0x00 uint8: opcode; FIINENCMENSIET ) AR b e SRR, ) ol EPS
& Fail-solar-panel rail Y 0x01 il ALiEE e uint8[]: data
. Fail-solar-panel Z 0x02  nil ADCS-determination-failure 0x01 nil FirmwareCommit OXxFB  uint32: checksum nil Set Converter1 3.3V 0x00  bool: on/off nil 1
. 1 & Eail MPPT X 0x03  nil ADCS-control-failure 0x02 il SetTime OXFA  uint32: timestamp nil Set Converter2 3.3V 0x01 bool: on/off nil
T ) e , GetMemory 0xF9  uint16: start address uint8[]: data Set Battery 0x02  bool: on/off nil
ELEMETRY RETRIEVAL & EVENT REPORTING Eail MPPT Y 0x04 nil  ADCS-accelerometerfailure  0x03 i int16: length (0 N8 0ESZe et Sotar panel o oo i
) ) - fai i uint32: checkSum '
length varies .rquOTO messq ges CO nvey Ground Segment ISTsat-1 Subsystem Fail MPPT Z 0x05  nil ADIESglieseapEEllE : S n!| SetMemory OXF8  uintg[]: data - Set MPPT X 0x03  bool: on/off nil .
Header datal data? dataN telemetr Telemtry storage: Fail-buck converter 1,  0x06 nii ~ ADCS-magnetometerO-failure  0x05  nil lint8: dataSize Set MPPT Y 0x04  bool: on/off i
y’ ID:4, data:ts1, data:ts2, data:ts3. 3.3V ADCS-magnetometer1-failure 0x06 nil uir@?:BﬁfckSum Set MPPT Z 0x05  bool: on/off il
o [ ®Dafa messa ge ID and ) Fail-buck converter 2, 0x07 il ADCS-termometer-failure 0x07  nil Set battery threshold UxOGRNRuints2value il
| e T . reqDat . ) 3.3V : : : '
A e fimestam o ( TS) used as q“ata <ID:4, T5:ts0)> ADCS-solar0-failure 0x08 nil Set-mode 0x00  uint8: mode nil Set VCCO power supply 0x07  bool: on/off nil
: S T e Seorch f|e|ds Data <(ID:4, data:ts1, data:ts2, data:ts3)> Fail - MUX 0x08  nil ADCS-solar1-failure 0x09 nil Sleep 0x03  uint32: timestamp nil Set VCC1 power supply B | el s il
- e ’ T i o : Set VCC2 power supply 0x09  bool: on/off nil
' szedepends Tt ®Pcriodic data older than TS tpiimsc genertr sourceorgene rall~ Battery Charger - 0x09 il Apcs.-solar2-failure 0x0A il 12CSe! R e e " S6t VCC3 power supply P I —— .
8 bit 8 bit dat Pbit 0 Tl . Fail-Battery OxO0A  nil : : ' ' N
' ' on data ype 20l isn't fransferred BattorChared0Y T ADCS-solar3-failure OxOB  nil Set time threshold ~ 0x05  uint32: timestamp nil Set VCCO converter 0x0B  bool: on/off nil -
periodic data field datalD "”m‘?;L‘;fsdata datavaluel | time-stampl | datavalue2 | .. SRR e ADCS-PWMO-failure 0x0C il Schedule a 0x06  uint32: timestamp <cmd output> Set VCC1 converter 0x0C  bool: on/off nil
- 9 i ) ) d i d: cmd .
4 13 Ground Segment sTsat1 subsystem] @ EVENts are composed by o ZElE Ol gE 0X0C il Apcs-PWM1-failure 0x0D  nil ::;:‘;:“Reset o :flcp—c"mma” om _ Set VCC2 converter 00D bool: onfoff nil
) OR : size depends . BatteryCharge15% 0x0D  nil : - ) X ! ' Set VCC3 converter OXOE  bool: on/off nil
8 bit on data type rquventl.og <TS:0> U ﬂIC] vue | D a nd a TS . . . DA EHENVCE SUE |l Modem-firmware- 0x08 uint16: block number, nil .
\ Fail-Overload-VCCO OxO0E nil COM transfer Lint8: size of block Set Battery Charger O)P'EJYRSQ'J @‘/oﬁ nil
singular data field datalD data value o ’ y
> g eventLog <(D:2, TS:1), (ID:5, T5:2), (D2, T53). - Fail-Overload-VCC1 0xOF il dluelll: CEIE ‘
' C A : k’—/‘/ O ific i ' ' : : Modem-firmware-  0x09  uint32: checksum nil . o o . ,
.Slngulgr + Perlodlc -I-eleme-l-ry Cgrrled by DOTO messggeS. Eve n.-l- Spec.:lflc InformOTlon IS Fall-Overload-VCCZ OX10 nil |nva||d_MAC OXOO UInt8 opCOde. commit SetFilterStatus 0x00 3:::3 Fyl'ptgr |D, bool: isActive nil '
. . Periodic do‘l‘g flelds R T|me_ser|es dO'I'O reqEventVers querled USIHg rGQE\/enf\/erbOse Fail-Overload-VCC3 0x11 nil uint8: id RF state Ox0A bool: on/off nil .
. ntVerbose <ID:2> _ _ _ _ . . . . o
: . . \, messadges. EPS-NormalOp 0x12 nil ) i ot runManeuvering 0x0B  nil nil CreateFilterLocation 0x01  uint8: Filter ID, bool: isActive i
®Singular data fields — instantaneous data. d | COMCSense-faillre S0 | bllatet g . . . uint32[4]: area bounds |
EventVerbose <ID:2, (data, data)> EPS-SafeOp 0x13  nil runDesaturation 0x0C  nil nil T —— el [T ——————————
- : COM-LSw-failure 0x02 uint8: id runDetumbling 0x0D  nil nil reaferiiiertime AU e IS By Besl (SR
‘, EPS-LowOp 0x14 nil uint32[2]: TS start/stop
= — fnRointing Ox0E ?”ﬂgf yaw; int16: pitch; nil CreateFilterAltitude 0x03  uint8: Filter ID, bool: isActive
' Commo COM-ExtWD-failure 0x03 il intTo-ro, uint16: altitude, uint8: limit y
g . N CreateFilterVelocity 0x04  uint8: Filter ID, bool: isActive y
M ESSAG E FO RMATS 12C0 failed P - COM-I12CPw-failure 0x04 uint8: id ModemReset 0x00  nil nil uint16: velocity, uint8: limit
aile X ni : ol At
‘ '. i ModemFirmwareTransfer 0x01 uint16: nil CreateFilterICAO 0x05 UIntngllléi’(ljD, bool: isActive
- 12C1 failed OXFE nil COM-RTCPw-failure 0x05 nil block number, uint32:
' . 25 uint8: CreateFilter TCNumber  0x06  uint8: Filter ID, bool: isActi
h d 5 bit ]'.]blt 2 bit Invalid INCP OXFD Uint8: OpCOde; TT&C size of bIOCk, reateriiter umber X E:EtS T|Cer OO0Il. ISAClIVe
- eaaer opcode | 128 lreserved ms uint8: id int8[]: dat
- o bits ; 1 6 N8 6 e d g | | ufn [ data | CreateFilterAircracftiD ~ 0x07  uint8: Filter ID, bool: isActive
opcoae name 32 bit Failure-COM OxFC  nil ModemFirmwareCommit 0x02  uint32: checksum nil uint32[2]: ID |
field e | o | 20 | | GreRad | checksum OpC Ode name 8 bit 32 bit 0x04 reqError Log Hoador rie Skarp Failure-TT&C OxED  nil TTC failure 0x00 nil COM-12Cbuf 0x03 gic?(iﬁ:sigt nil CreateFilterByField 0x08 u!n’;g: ]I:illtgerlD, _bi)gl: isIActive
Header datalD Time-Stamp i i i o u!n . _|e : , uinto: value
0x01 rquOTO 8 bit 8 bit 8 bit 0Ox05 ErrorLog Head Sbtd " 8"; 5 8b; N Failure-OBC OxFB  nil POY'OOd COM-RTC 0x04  bool: set nil iraie (it
0x08 Diagnostic Header | dagnosic | dagnosic | | diagnostic S Failure-EPS OXFA nil COM-LSw 0x05 uints: id nil SRS sl 3:::?63‘1%'2:}%"83
, . . . . bool: set :
n bits 8 8 8 N'8 8 bit 32 bit 32 bit varies 0x02 reqErrorVerbose  weader error code Failure-Payload OxF9 nil PL receiver failure 0x00 nil COMLEXWD o6 :O S€ , Reset Filtors - »
[ | eader diagnostic start timestam end timestam resu 8 bit varies “EX X ni ni
‘ field 12C source INCP INCP INCP OX0A DIOQ”OSTICR@SU” e < rifmesiam | e tmestme ' 0x03 E Verb COM-CS 0x07 ints: id int16: dat Reset Statistics 0x0B nil nil
. e address Header byte 0 byte N 3 bit 32 bit X rrorverpose Header Error ID data1 data2 ense X uinto: 1 uin > data . . '
0x09 DiagnosticStart R R - varies by command COM-LSw-Set 0x08  uint8: mask, uint8: value SEH ST REE UUG | Ui SEVE nil
8 bit OxXX function Header |inputparameters o uint8: value Reset Sampling Rate 0x0D nil nil
. : iagnostic [ varies by comman ' M-LSw-R il int8: val i : i i
. INCP as the payload of 12C message 0Ox0OB FGQDIOQI’)OSTICRGSU Header diagnosi . s?z?tl by d ' COM-LSw-Reset 0x09  ni uint8: value TM Housekeeping OxOE  bool: enable/disable nil
0OxO0C functionRet FiSades function Gode B, Vs ! ' . ’ ) Science Downlink OxOF  bool: enable/disable nil !
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