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COMS System Bus Design and Analysis using MIL-STD-1553B

R
(Young-Ho Cho)

Abstract — In this paper, we design COMS system bus that the 1553 Data Bus is able to link all the units of the
satellite managed by the SCU using one Prime Data Bus and on Redundant Data Bus. Also we analyze
MIL-STD-1553B bus load and relevant exchange memory budgets in system bus of the COMS satellite. This data is
used in the satellite mission and software design by system engineer.
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Fig. 1 COMS functional architecture block
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AqBxz | 50 Hz 10 Hz 1 Hz | 1/10 Hz
ol2 M | TC| T™ | TC | TM | TC | T™M | TC
FOGA| o | 3] 906 0]241]0
IRESA| 0 |l 0| 5 ] 0 0] 0 |0
IRESB| 0 | 0| 5 (o501l 010
Total 0 | 3119 01]16][16] 24! 0
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Table 4 TM/TC for complex protocol

M~z 50 Hz 10 Hz 1 Hz | 1/10 Hz

[ | TM| TC |TM| TC | TM |TC|TM | TC

ADES5A | 0| 0 |21 ] 5 [131]0{61] 0
ADES5B | 0 | 0 |21 | 0 [131|0|62] 0
PSRA | 0] 0 | 1]lo]|63l0]l9] o0
MPIUA | 0 | 0 17 | 49 [ 34 427 ] 0
M2UA | 0| 0| 1] 3 [57{0]24] 0
Total 0| 0 [44] 25 [431|34]664] 0
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Table 5 MATS33 processing time [isec]
= = Asynchr] VHF | HF | XF LF
onous | (50Hz) |(10 Hz)| (1 Hz) |(1/10 Hz)
TC 177 180 184 187 N/A
@ TM 130 131 132 133 136
53 TM 260 262 263 265 267
Dwell N/A N/A N/A 253 N/A
On request| N/A N/A N/A 265 N/A
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Table 6 The overall budget in processing time

. VHF HF NF fisec]
(50Hz) (10Hz) | (1Hz) |(1/10Hz)
g TC 540 0 0 0
2 TM 0 2508 2128 3264
9 TC 0 4600 6358 0
3 TM 0 11572 | 114215 | 177288
Dwell 0 0 10120 0
On request 0 0 1590 0
HF buffered TC 0 1770 0 0
Asynchronous 0 177 0 0
Total exchanges 540 20027 134411 | 180552
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DataArea= 4 X Noemd
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Table 7 Memory budget in command
50Hz | 10Hz | 1Hz |1/10Hz|{ $A
(TC %=(Memd)| 3 2% 34 0

Prog Words 27 225 306 0 hH8
Data Words 12 100 136 0 248
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ProgArea= 21X Nbacq/ 4 (3.3)

DataArea=6X Nbacg/ 4
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Table 8 Memory budget in simple acquisitions

50Hz | 10Hz | 1Hz |1/10Hz| & A
G TM (Macg)| 0 19 16 24
Prog Words 0 100 34 126 310
Data Words 0 29 24 36 89
(28 g5 79
MIL-STD-1553B7F & 8 5& Agste 4% g3
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ProgArea = 21 X Nbacg/?2 (3.4)

DataArea =6 X Nbacg/ 2
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Table 9 Memory budget in complex acquisitions

50Hz | 10Hz | 1Hz |1/10Hz| %A
23 TM 5 (Macg)| 0 44 | 431 | 664
Prog Words 0 | 462 | 4526 | 6972 | 11960
Data Words 0 132 | 1293 | 1992 | 3417
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12827 [word]
3754 [word]
16581 [word]
64000 [word]
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