EDSN Beacon Packet Decoding

1. Introduction

EDSN sends AX.25 packets at 437.10MHz AFSK. There are 2 types of packets: State of Health
(SOH) and Science.

Each packet contains ASCIl values from 32 to 255. Depending on the TNC being used, the data
string received could be preceded by the following set of characters:

KEG6QLL>UNDEF,TELEM/1: <<UI>>:

This denotes the sender and recipient of the packet. Ignore this when decoding the packet.

The satellite will typically send either SOH or Science packets at a 60 second periodicity. When
the satellite is detumbling, soon after launch, it will transmit only SOH packets every 120
seconds. The beacon will not transmit during space-to-space crosslink communication activities,
which occur 4 times in a 25-hour period. Each crosslink activity lasts up to 46 minutes.

2. Beacon Packet Format

Each packet type contains different information, and Tables 1-3 show the breakdown of each
packet type.

Packets are divided between header and sensor values. The header contains an ASCIl character
sequence of “EDSN”, an exclamation mark (!) or double quotation mark (“), and a letter
between “A” and “H” that do not need decoding. The remaining values are encoded extended
ASCII characters from 32 to 255. There are then 224 possible values per character (Base224).
Therefore, the number of possible values per variable is 224", where n is the length of the
variable in bytes.

Each packet starts with a sync character sequence of “EDSN”. This is used to find the start of
the packet. The fifth character (! or “) denotes the message type. The sixth character identifies
the spacecraft that sent the packet (A to H). The “Science Data” group of the science packet
uses a Base224 to Base256 decoding (see Section 2.1). The remaining characters are converted
from base 224 to decimal values and scaled applying the following formula:
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Where sensor data byte order is big-endian and the index of the first byte is i=0, dec_ASCII is
the decimal value of the ASCII character, n is the size of the variable, max is the maximum value
of the variable and min is the minimum value of the variable.

2.1. SOH packet

SOH packets are 187 bytes long and are sent every 120 seconds. These packets have a constant
length and have an exclamation mark (!) after the “EDSN” start word. Below is a packet
decoding example.

Example of received RF data (in hex format, with checksum):

454453 4E214721339E49983E24462020248820212120202020202020202020202020222022222020202020
2020202020202020202020202021 F5D1 FCF9905E 76 E468 EC6147 EAA6C343CF4949 DA 21 F6 DOA5 47212482
60 A0 7A 86 30 A2 A8 A7 EO8F F290 20 90 5F FF FF 20 20 20 20 2F F2 85 BFA2 F4 A8 3C 8F 9B 8F CC 9042 9B 7D E1 58 88 35 8F
E5904C9032 64 20 9E 4998 36 23 2F 2051 30 BOA1 DD 20 20 20 20 53 B7 20 29 20 28 20 20 21 20 20 21 20 20 A6 83 A7 67 A7
67 A7 67 A6 A9 39 39 39 39 38 38 4E 9E 9E 49 A2 2B DC

Example after being decoded and scaled (in CSV format, no checksum)

EDSN,33,G,243,1418251550,934,0,1000,1,1,0,0,0,0,0,2,2,2,0,0,0,0,0,0,0,0,0,1102205202000,-3543725.6877,-
2791998.8419,-5149681.4383,3654.2501,4513.3234,-5012.0578,1104707188257,4,1104703578, -
88.5412,165.9923,212.8213,-0.0026906,9.9651e-005,0.012656,255,-255,-255,3570,-91.7666,169.0187,215.2106, -
0.02003,-0.010264,0.0068759,25.9955,184.9976,-17.9961,-0.052815,0.08869,0.036871,68,0,1418251542,
68.4606,0.22708,16.7676,115.9322,0,0,46.1377,0.29446,0.26174,0,1.1212,0,0,1.1212,0,0,26.9751,28.9284,28.9284,28.92
84,27.3239,34.0509,28.6715,28.6715,28.6715,28.6715,27.5247,27.5247,20126,1418253771,8.4519

2.2, Science packet

Science packets are 192 bytes long and are sent every 120 seconds. These packets have a
constant length and have a double quotation mark (“) after the “EDSN” start word. The science
payload used on EDSN outputs binary data, which is then encoded in order to confirm to the Base224 RF
packet format. In order to decode the “Science Data” group from a Base224 byte array into the
original binary data, follow these steps:

1) Determine the number of 8 byte chunks in the encoded data (Science Data has 176 encoded bytes = 22 chunks)
2) Determine the size of the decoded byte array based on 60 bits per chunk (22 chunks = 165 bytes decoded data)
3) Convert each 8 byte chunk to an integer representation

a) Take the first byte integer and subtract 32 (call the value x)

b) Take the x from step 3a and calculate x*224n, where n=7

c) Repeat step 3a and step 3b for n-1, until n=0

d) Sum all 8 values obtained from step a to step ¢
4) Convert the integer from step 3 to a 60 bit binary value (http://en.wikipedia.org/wiki/Binary_number#Decimal)

a) Take the integer from step 3d and divide it by 2

b) If the remainder of step 4a is =0, then the least-significant bit (call it yn, where n=59) is O, otherwise it is 1



c) Take the integer result of step 4a and repeat step 4a and step 4b, for n-1, until n=0
5) Repeat step 3 and step 4 for each chunk (22 total) to obtain decoded data (165 bytes total)

Note that two chunks are needed to produce 15 bytes of decoded (Base256) data, one chunk
will not give an integer number of decoded bytes. This procedure is almost identical to Base64
decoding, except that it uses a radix-224 representation, rather than a radix-64. Table 4
illustrates the bit order associated with Base225 to Base256 Science Data decoding.

Example of received RF data (in hex format, with checksum):

454453 4E224320339E48 C4D3203F94 69 B2 A7 655551202033 C82D 6FB99145602A34AF6C46 FE 2350 CC
6B54 F2EAF520204E3620202020202020202020202020202020202020202020202020202020208073
8E212020202020202020202020202020202020202020202020202020202020202020202020202020
202020202020202020202020202020202020202020202020202020202020202020202020202060F2
32953953222020202020202020202020202020202020C0EDC38353F4C5278438

Example after being decoded and scaled (in CSV format, no checksum):

EDSN, B_Science, C, 19, 1418211379, 31, 1418211379, 8, 25, 22, 10, 30.4464, 27.3797, 600.7844, 550.0335, 5.018, 7.6922,
3.3097, 6.8769, 76, 7.9656, 10.599, 0, 131, 0, 0, 1600, 17,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0, 0,
0,0000000000000000000000000010000000,

EDSN,34,C,19,1418211379,31,1418211379,8,25,0x16,10,30.4464,27.3797,600.7844,550.0335,5.018,7.6922,3.3097,6.8769
,76,7.9656,10.599,0x00,0x83,0,0,1600,17,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,41776

3. Conversion of Voltage, Current and Temperature

Voltage, Current and Temperature values need a second conversion from a scaled value to their
Engineering Unit. In Tables 1-3, conversions to Engineering Units are added on the last column.
The Control Register and CPU status values in the Science Data are composed of bit level flags,
but can be viewed as decimal values for assessing nominal behavior.

4. Checksum

The checksum is a modified version of the Fletcher algorithm. The sums modulo 224 are not
computed at each byte in the data. The modulo operation is done for the packet data after the
summing process defined in the Fletcher algorithm. Each byte of the 16-bit sum is then offset
by (+) 32 and then converted to a decimal in base-2.



Table 1: SOH Packet Description (part 1 of 2)

CONTENT BINARY FORMAT SCALED VALUES ENGENEERING LINITS
Group (Var Mame Deseription Finad Unit Offset | Bytes | Bits Range Min | Range Max | Resolution | Valid Range Carversion
start_ward Start of packet defirtion, "EDSN" in ASCI |Characters] 0 L EX = = =| AsCE EDSN @mmm}

o |msg_type Menllefwe&ﬁnlﬁm_l_u_ﬂm!amﬂ& defined on "Types® tab) |Character] 4 1 [] " - =T decid {Bingry do ASEH]

5 |seid identification Symbal A" of the spacecralt sending the packet, m ASCH |Chaaster] | & 1 [ = = ~| ASCH AH [Bingry tw ASCH)

2 =g _num Message Mismber [separate et for esch message bype, starts with mera, [oops after max value] |Count] [ i 15 [i] 50175 1,000 [Drsed2d to decime)
time_§ Poslx Time message created (46 for 5 and 28 for mes, from 1570/1/1 00:00] Seconds B [l 2 0| 517630975 1,000 [BaseZ 24 to decimo]
time_ms Posix Time MESEAER creatod (48 fors Ir:d_i_ﬂ fior ms, from 1970/'1/1 (0000, onby uses 0 (o 959| m&sronds 131 F] 16 [&] 5017% 1.000| dec 0955 [Brseddd to doomo)
phane_reboats |numbor of phane rebaots [can il at S0 5] [Eount] | 2 E o 50175 1.000 [Bosed24 to decma)

E- rouber_reboots [number of rowter reboots {inits d at 10K due to known Bug, can rail at 50175) Couind) 16 2 16 ) 50175 1.000 [Besed2d to decmo!]

& |wd_rebocts number of WO reboots (can radl 81 50175) CounT] 18 i 16 o 0175 1.000 [Besed 24 to decimal]

& |Bp=_Fa GPE fiv countar (first valid GPS vectar in activitly, loops 3t 255, remains 223 for 32 extrz counts) Count 0 i £l [1] FFE] 1.000 [Bosedrd to decimal
bs_captan sCapsain flag {"0"=faisa or "1"=trug| Count i ] B - ™ =] A5Cli Do 1 [Bingry to ASCTI]

Iast dl_start s |Last Captain Dats Structure downlink start time [from 197011 00:00) Sapands F¥] i 12 0] FSITGI05TS 1,000 [Brsed2d to decmel]
meat_dl_start_s |Mext Downlink actity st time (from 19707171 00:00, only populated for captan) Seponds 26 a 32 of 2517630975 1.000 [BasaZ24 po decimol]
dl_lock Downling contact count |when first MHX lock sigral receleved in actheity, updates after event, loops at 255) Count] an 1 ] 1] 223 1.000 [Hosed 24 to decmaol]
dl_tx Count of tatal downlink packets sent [when a downlink packet |s sent; CPT only, updates after event) Count] a1 i 15 1] 50175 1,000 [Base224 ta deg)

o _pkt Count af tatal packets created (when a Science or XL S0H packet & created, includes DL scence) Count] 3 | 2 16 o 501795 1.000 [Besed24 to deamel]

E [im Court of total crosslink packets sent [when 8 50 o S0H packet s senl to caplain; LT enly; ro ping) Couit] 35 ! 16 [i] 50175 1,000 [Bose22d to decimeall

g u_sassions Numner of comen sessions (counts First ping received for ML session, updates afver event; LT only, longps at 355)  |[Count ar 1 ] [1] 23 1000 [Based 24 to declmol]

£ [|s_Rx Count of total crosslink packets recelved [when a OFT recoives a packes from a crosslink target 1T] [Count 5 F] 15 [ 50175 1000 [Based24 to docimial]

E oross i A Total valid packets received from SC-A (when 3 CPT receives a packet from LT SC-A, no pings) |Ea 40 F] 16 o 5017% 1.000 [Hzsedd o decimol]

5 |oross fc B Total walid packets regeived from SC-8 [when a CPT receives 8 packed froom LT 5C-8, no pings) Count] a4z 2 16 o 50175 1.000 [Bosed 24 to decmol]

& |oross_re C Total valid packets recedved from SC-C (when a CFT recedves @ packet from LT 5C-C, no pings) Couna) 44 F] 15 0 50175 1.000 [Base224 ro decima
cross_re_0 Total valld packets recebved from 5C-0 {when a CPT recalves a packet from LT 5C-0, no pings} Cownt) A& F] 16 [i] 50175 1,000 [Based24 to decimol
oross rx E Total valid packets receroed From 5C-£ (when a CPT receives a packet from LT 5C-E, no pings] Count] 48 F] 18 o 5017% 1,000 [Bosedd4 to doomel
erovs_fn_F Total vnlid packets received From SC-F fwhen & CPT recsives & pacioet from LT SC-F, no pings) Couind] 50 2 16 o 5017% 1.000 [Bried2d bo decimo)
cross_re_G Total valld packets recehved from 5C-G {when a CFT receives a packet from LT 5C-G, no pings) Couna] 52 i 15 o 50175 1.000 [BrseZ24 to decimol
cress_rx_H Total valid packets receivad from 5C-H [when a CFT receives a packet from LT 5C-H, no pings} Cowint) 54 ! 16 [i] 50175 1.000 [Bersed 24 to decimel
Eps_tima GPS tima in millisacends |from 1980176 00:00; accawnts for 16 leap seconds) mascands 56 [ A D] 126325E+14 1.000 ___[Bazed2a ro decimolf

= pas_x Miost recent GPS position X: ref to cemter of earth [ECEF) metbers B2 3 24 -EH00000 E000000 1424 (Vs to decimiol & scaled]
g g EDS_FOSY Mot recent GFS posaion ¥: ref to center of earth (ECEF) melers [ 3 2] -E00000 EO0000D 1424 [BeseZ2d to deckmal B scaled)
= _pas_1 Mt recent GPS positian T rel o center af earth (ECEF} fresters 68 E] 24 -E000000 EO00000 1424 [Based 24 to decimal B sealed]
B2 val_x Mgt rocent GPS velacty X {ECEF matersisec | 71 F] 16 -HOOD 2000 0318 [Brsesdd to decimal & scaled]
=& el Most recent GPS velodty ¥ (ECEF martersfsec n 2 16 ~BOOD EO00 0.339 [(Dose22d to decimal & sraled]
E 3 gps_wel_z Mol riecent GPS velocity T (ECEF mslersiee 75 ] 15 -AOKN (] 0319 [Bosed2d to decknal & scaled]
Eps_posis_ms  [Pedix time st moment when GPS time i received (frem 1970/1/1 00:00; secounts for 16 leap secands) mSatands 7 ] 8 0] 1.26325E+14 1000 [Amrseddd to decmo]
AL Mo Recently completed ACS activity [bdat data updates for Detumble and MagAlign. see "Types" o) |Character] (=] 1 E] i = = AsCi1-4 __ Blnary de ASCT
bdat_time: (1] start time of DetunbleMagAlign (from 1970,/1/1 00:00] Seoonds B4 q E*] 0 I517RI04TS 1.000 [Bosed2d to decmmd]
hdat_mag x 1] Nor-calibrated magnetic field intensity-« uTe=sla B& 1 16 -Fa9) 999 000 [Besed2d to decimal & scaleg]
= |bdot_mag ¥ 1] Non-callbrated magnetic field intensity-y uTesla 80 2 15 -3 293 0.040 [Bosed2d to deckmal & scaled]

2 bdut_mag ¢ 1] Mon-calibrated magnetic field Intensity-1 uTisla [l FI 16 EE] 995 0,040 [Besed 24 to decimal & scafed]

Z  |bdat Fyro x 1] calibrated snin rate-a (showld be greator than final 1o uerl'!'y maneuver phasa perormance] Aadians/soc 54 F] 14 5 ] 0,000 E.HEQJ-I fo decimal & sroleol]

E beot_gyro vy |(1] calibeated sain ravey (should be greater than final to verify maneuaver phase perfarmance) Radiansfsec | 86 | 2 16 5 5 0.000 {Bosed2d to decimal & scaked]

et bd-;ur.‘ﬂm_: 1] calibrated spin rate-z |should be grester than Final to verily monewver phase perioemanoe) Radians /e & 2 16 -5 5 0.000 f!u.lzﬂ#hduddm.l’lxﬂkﬂ

-E bdat_magtor_x [{1) magretonquer value- [typlcally railed) Cmd valus] | 10D F] 16 -155 255 0,010 [Besed 24 to decimal & scaled]

2 |bdot maﬁ'mr y {{1] magnotorquer value-y [typically raded; high during alignment] Crrd valoe 102 F] F13 FET] !__5_5 0,000 [Baseddd to deckmal & scaled]

g bdot_magtor_z . |{1] magnetorguer value-z (typically railed) Cmd value] | 104 F] 16 =255 155 0,040 [Mmsed2d o deciaol & scaled]

E |bdot dtime |C} time since start of DetumbleMdapilign Sepands 106 2 16 o 50175 1.000 [Brsed2d o decmel]

£ |bdot_mag x  ||C} Mon-calibrated magnetic field intensity-x uTesla 108 | 2 16 -5 999 0.040 [Bose224 to deckmal & scaled]

i bdat_mag_y C} Men-calibrated magnatic field imtansity-y uTesla 110 F] 16 <333 EEL] 0,040 [Based2d to decimal & sraled]

c |bdot_mag z C} Mon-calibrated magnetic fisld ir ity-z uTesla 112 2 18 -5 9949 0044 [Bosed2d to decimal & scafed]

-E bdat_gyro_» C} calibrated spin rate-x (should be <2deg/s for final detumble, <ldegs for alignment) Radiansfsec | 114 2 16 -5 5§ 0.000 [Hosedd tp decimal & sooled]

= | bdot_gyra_y C} calibwabed spir rate-y {should be <2deg's for finsl detumble, <1deg)s lor alignmeant) Radiansfsec | 116 ] 16 5 5 0,000 [Bosed2d to decimal & scaled]

a badot_gyro_z2 C} callbrated spin rate-z [showid ba <2deg’s for final detumbie, <1degs for afgnmeni| Radiansfser | 118 F] 16 5 5 0000 [Biesed 24 to deckmal & sraled]

& |bdat magior_x |IC) magnetorquer valus-x (tynicaily raded) |Crod value] | 120 2 16 -255) FLE] 0.090 [Hoser2dd to decimol & sroled]

= |bdot_magtor_y ||C} magnetorquer value-y (typically railed; high during alignment| |Emd valse] | 1332 2 16 ~355 255 Q.00 [Beseddd to deckmal & scaled]

.§. bdat_majftar_¢ ||C} magnetonques value-z {typically railed) |Crrd walg} | 124 i 16 -253) 295 0,030 [Basedd to decimal & scoked]

g bdat_bdat_x C| Bat ¥ uTeslafSec 126 1 15 -50 50| 1953603 [Based 24 te decimal & scaled]

< |hdot bdat ¥ Eﬂdn{ ¥ uTeslafSec 118 ] 16 5 50  1.48%3E-03) LEmz}Mmdu:hml’&smkd.l‘
bdot_bdat ¥ C} Aot 2 uTeslafSec 130 Fl 16 ] 50| 1.893E03] [Boseddd to decimal & sroleol
s 1t Erroe |Average: | magretic field to target magnetic fiefd vector, absolute angle {non-calibrated) Radlans 1% 1 & [v] 32 0,004 [Hese22d to decimal & soalsd]
Pointing Error  [Average measured sun To target sun vector absolute angle (T0+ 160 to T0+300 in Pointing Packet) Radians 133 1 (] [ 3.2 0004 [Besed 24 to decimal & spafed]




Table 2: SOH Packet Description (part 2 of 2)

CONTENT BIMARY FORMAT SCALED VALUES EMGINEERING LINITS
Group [Var Mame Descrigtion Final Unit Offseet | Bytes | Bita Range Min | Range Max | Resolution | Valid Range Corversion
51_tirmie Penix tene of Sensoe Interface readings {EPS Durrent and Temp, from 1970/1/1 00:00) Senonds 134 A iz 0] 2517630975 1,000 [Besed2d to decimel]
I_sat Currant of satellite (eviginal valua is an nteger] mAmEE 138 F| 15 [} [LFE] 0,000 cec0-1033 | mA=4.8576%[Based? 4 to dex & scale]
i_stom Curnent of stersat board {original value is an integer, can saturate] mémps 140 F] 16 [1] 1033 Q000 dec0-1023 | mA=0.2273"%Basei2d to dec & scale)
i_EPS Current of EPS board {original value is &0 integer) milmps 142 2 16 o 1023 0.030] dec0-1033 | mi=02206%Rese2 24 ta de & scale]
i_phone Current ol phane board {otginal value is an integer, can ssiurate) mimps 144 2 16 &) 1023 0.030| dec0-1023 | mA=0.1955"[Basel 24 to dex & scale
L_ADCS Current of ADCS Arduing (original value is an integer, can saturate) mamas 146 ] 16 [}l 1023 0.020] dec0-1023 | mA=0.2506%|BaseZ 4 1o dec & scale
= i M Current of MHX radio [ariginad vadue s an irteger) mimps 148 2 14 [i] 1023 0000 dec 0-1033 | maz=2.4038*[Rase}24 to dec & scale’
g | router Current of router board {original value is an integer| mdimps 150 2 16 =) 1023 0.020| dec0-1023 | mA=0.1955"[Basel 24 to dec & scale|
a i_GPS ‘Current of GPS Receiver (orignal value is an integer, 3200=0} midimps 152 2 16 o 33000 1L.638) dec 0-1033 | mi=0U0583*[Dasel2d to dec & scale
E I Current af EPISEM Payload (orginal valus is an integer, 3200=0} mAmMEE 154 1 16 o 33000 0638 dec0-1023 | mA=0.0513*[Based 4 to dec & scale
I_Lahiwm Current of Lithium Aadio (original value is an integer) mimps 156 ] 16 o 1023 Q030 dec0-1023 | mia=14375*[Basel24 to dec & scale
i_solardp (Current of sofe parel X+ {original value is an integer} midimps 158 i & o 1023 #4587 dec0-1033
I_salarin Current af sofar parsel ¥- [orlginal value is an integer) mimps 159 1 3 [¥] 1033 4,587 decD-1023 _ .
i_solarYp Current of selar panel Y+ ovginal valwe is an integer| memgs 160 1 8 o 1033 4587 dec0-1023 xRN tE Rt ba]
_solaryn Current of sok panel Y- (ariginal valun is an integer) mAmEE W | 3 2 g 108 4,587 dac0-1013 miA=.2444 *
|_solarzp Currant af sofar parwl £+ [original value is an integer] mamas 162 1 B [¢] 1023 4587 dec0-1023
i_solarn Current of solar panel 2- {orginal valwe is an integer) mdimps 153 i -] 1] 1033 4587 dec0-1033
t_Lithium Tamp of Lithium Radio |ariginal valu Is an imeger) Cofslus 164 i 15 0 LrE] 0.000| dec0-1083
t EF% Temp of £P% board |ariginal value is an integer) Ceisius 166 2 16 o 1033 (.00 dec 0-1033 = [Anse224 1o decimal & scaled ]
i ADCS MHE | Temp of ADCS_MHX baard {original value is an Integer) Cetslus 168 1 16 o 1023 0.020] decD-1013
t_router Temp of nowter board {orgnal value is an integer| Ceisius 170 F 16 o 1033 Q030 dec 0-1023 [ =04888 % r 273,15
; t_sten Temp of stersat board {origina value s an integer) Cetsius 172 1 -] [i] 1023 587 dec 0-1033 ’
E t_phone Temp of phane board (original value is an integer) Ceisiia 173 1 -] &} 1023 #.587] dec0-1023
-3 t_solarkp Tamp of selar pane| Xe foriginal value [5 an integer) Ceisius i 1 £l [}] 1023 4587] dec0-1023 |  r=|Base?24 to decimal & scaled]
E t_solarin Temp of sofar panal X- [ariginal value is an imteger) Ceislus 175 i ] [i] 1023 4.587) dec0-1023 |
t_salartp Temp of solaf panel ¥+ (orignal value 5 an integer| Ceisita 176 1 ] [u] 1033 #.587) dec0-1023 W5t Cu 25 *r,
t_salaryn Temp of selar panel ¥- lorigina! value is an ineger) Cetilus 177 1 8 &) 1023 4,587 dec0-1023
t_solai?p Temp of solar panel 24+ (original valus & an nbeger] Ceisius 178 1 8 o 1023 4.587] dec 0-1023 2512
t_solargn Temp of soiar panel 2- |original value is an Integer) Cetsius 179 1 & [¥] 1033 4,587 decD-1023 C=-0.25%(r - 1024)
Check | CHESLM Chicksum for the packet (Modified Fletcher-16, IETF RFC1145; offset each byte by +32. sum, apply modulo 224) | [Check] 180 ! 16 i o -
£ |WD tima s Poslx ime of battery voltage measure jundsted poricdically by WD before GPS, WD wses run-sime] Sepands 181 a E¥] O 517630875 1.0080 224 to decimal
& |Wo voitage  |Scaled battery valtage (uptated pericdically by WD, integer) Valts 186 | 1 ] 5 1023 4557 | dec0-1023 =[Basezid to dec 4




Table 3: Science Packet Description

CONTENT BINARY FORMAT SCALED VALLIES ENGINEERING LUNITS
| Group |Var Mame Final Wnit | Offset | Bytes | Bits |Range Min Range Max | Resalution Walld Conversion
start_word | Start of packet defintian, "EDSN” in ASCI o 4 | 32 E ~ ={ asCii "Ensw [Bivary to ASCAL
g type | Message Type Definition [value 33 to 355, defined on "Types” tah) character] i 1 A o = =] dec3d [Hivsary to ASCH}
% sre_id |Identification Symbal *A"-"2" of the spacecralt sending the packet [character] 5 1 B - = -l AsCHAH [Bivary o ASCH)
= s num  |Message Number [separate count fof each message type, stars with ser, loaps ahter max valus) [eawnt] [ ] 16 1 50175 1000 [ Rasedd4 to decimal]
tima_§ Posis Teme massagi craated (48 fors and 28 for ms, from 1970171 0000 o (g ] 4 32 0|3517630975 1040 (Base224 fo decimai]
time ms Pozm Teme ipo created [£8 for s and 28 for ms, from 19mhnmmumuumumr s 12 F] 16 [4] 501E 1000{ decO-S99 Bzl 24 o decimai]
[Encodingl |Bosed2d ereoding averhead (1768 encoded for 1658 decoded: /7.5 ratio) {Encoding] 14 11 & |- i =
~ |pl_start & |Receipt Time of EPISEM Measurement (88 for s and 1B for ma, from 1970/1/1 00:00] e 4 12 0] 4294967295 1000 (Base22d to Sase2S6 o decimai]
E pl_start_me [Receipt Timse of ERISEM Measurement [4B for 5 and 18 for ms, from 1970/1/1 00:00] s 1 [] a 935 3a18] {Based 24 ro Base256 o dec & soale]
& |pl_datad Sorial Murmbier [caent] 1 ] Q 55 10K [Fase?24 to BeseRSE to decimai]
£ |pl datal  |Control Register [see comment, should retwm Gulé after proper command) [hinary| 1 a 2 - -] bhexl (Bane2 24 to Base S hinary]
E pl datnd | Packet Counter [countor ressts at paylaad restart) [caumnt] 2 16 [ [Ty 1000{ dec0-10 {Barel 24 fo Based56 to decimal]
pl_datad  [Temp Monitar & (ADS30 sensor, 142 corner) Celcius 1 8 a 255 1000  dec =0 r = [Base224 to BaselS6 to decimal]
E pl_datas  [Temp Manitar 1 {ADSSD senser, -X/-T tarner| Calchis 1 [ a I55 1000]  dec»d celoius= 3.06663%r-273.15
I pl_dataé  |Hwks Vol Man Woits ] 1B [ E5535 1000  decad walts={-1E-4]*r22+0.82%r-1,75
. |pl_datag HUFS St Voi Woits 1 B 1] I55 1 i 20 [wvolts={-2 ZROBE-2)" r*2+3.13365%r+25 69
.E pl_datad v Voltage Wolts 1 L] 1] 5 L:Ic%i desc >0 wolts=. 021383 %
E pl_datald |5V Current mAmps z 16 i 65535 1000 decz0 miliamp=0.035448
i + |pl_datal? 3.3V Volmge Wiolts 1 B a I55 1000  dex >0 valts=0.021353%r
% E pl_datald  [3.3V Current MAMpE i 15 Q 65535 LO00] e >0 milliamnp=0.035448"r
g |pl_damis [FSW Revision (should be Oedc) [caumt] 1 8 a FIT] 1000f decTE [Easeid fo Bosed5E fo decimal
@ & |pl datalf | WRATT Voltage [wolts=<0.054935%) Woity 1 a a 255 1.000| 6.5v-8.5v volts=0054035%r
£ |pl_damal?  [VBATT Current mAmps i 16 ] 5535 L0 millizsng=0.035448" ¢
L pl_datald  |CPU Status {binary, see eomment) birary| 1 B = E =1 hex00 [Basel M o Base2 56 binany]
i pl_data20 | CPU Status {binary, see comment) bimary| 1 ] ) =t =] hex&l [Basedd4 to Pase256 bimary)
E pl datall [CRC Fail Counter (mumber of commands recofved with bad CRCs) cont 1 " a Pl 1.000 Eﬂmﬂ-tmhnjsﬁm.nh;umﬂ
% |pl datal? |invalid Command Counter coumt 1| & [ 355 1.000) {Fased 24 to Bose256 to decimal]
ﬁ pl_data?d  [Bytes Sent [count] 3 T o] 16777215 1.000] {Base224 to Base256 to decimai]
= |pl_datal? |Bytes Received [should return Dl after praper command) it 2 16 a 65535 1000] decl7 [Base2 24 o Bose25E fo decimal
¥ |pi_datall8 Low voltage Reset Flag 1 8 ) 55 1.0 @ﬂ&ﬂ‘i"tﬂmﬂiﬁmm
E |pi_data?@ [Sclerce Data & &0 (2 bytes per one-secand bin) 120 | 960 [ [0 1.000 [Base?24 fo Bose256 ta decimal)
£ |pi darai2h |Spare Data Fieids 8 | 72 E - - [Boze2 24 to Bosed5h)
pl_dotalSE IK.‘UTI'IE—hltEHL‘uf bytes O ko 157 [ F 1k ~ = ] [Borsed?d to Bosed 6]
Check [CMESUM [Checksum for the packet {Modified B-bit Fletcher, [ETF AFC1145; affset each byte by +32, sum, anphy modulo 224] [[check sum] 190 F] 1E - - -
Table 4: Science Data Decoding Byte Order
encoded byte 0 1 2 3 4 5 6 7 B S 10 11 12 13 14 15 w 175
encoded bits 0..7/8..15| 16..23 [ 24..31 | 32..39 | 40..47 | 48..55| 56..63 |0..7/8..15/16..23124..31|32..39 | 40..47 | 48..55| 56..63 |..
chunk number 0 1 . 22
decoded bits 0..78.15|16..23 | 24..31| 32..39 | 40..47 | 48..55|56..59|0..3 |4..11|12..19 | 20..27 | 28..35 | 36..43 | 44..51 | 52..59
decoded byte 0 | d 2 3 4 5 6 7 8 9 10 11 12 13 14 |..164




