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ABSTRACT

This paper addresses the problem of the software update or upgrade of embedded equipments on a missile
assembly with booster. Because the embedded equipments are assembled delicately and closely one another with
various communication and power cables, they should be very carefully disassembled to directly upgrade the
software of a certain embedded equipment. This may cause not only the costs for disassembly and reassembly but
also additional tests to verify the completeness of the reassembled missile as a missile assembly with booster. This
paper presents an indirect data transfer technique based on MIL-STD-1553B through Guidance Control Unit to
easily upgrade the software of other equipments without any additional costs caused by disassembly and
reassembly. The presented technique was successfully applied to the software upgrade of various equipments on

real missile assembly with booster.
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Fig. 1. The concept of the software upgrade of
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Fig. 2. The concept (upper) and diagram (lower) of
the software upgrade of embedded equipments
by indirect communication
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Fig. 3. Message structure for an indirect data transfer
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Word)S YERAIL Ut} 1553B AWE Y= RT F
Z(Remote Terminal Address), Tx/Rx(Transmit/Receive),
A H o] = 2x(Subaddress), = 7H+-E(Word Count) =
T

Table 2. Communication time regulation for IDTM

B01/B02¢} C01/C02 WAIA| 2] FAIAZEY 1 Xe & - Time
A Hx AZEE Fig 30049 2ol 22t Tho, Tao,
T, Ten® LFERE 2= gtk wlA|#]e] EAAZFS Time from RxCmd(BO1n) to RxCmd(CO1n) Tsoi
1553B &4l &% 9 wAx]e] Zoj® A HH, Xz Time from RxCmd(COIn) to TxCmd(C02n) Teon
,4_1:1— /\/\Eﬂo 1\4740] VE_/\ o]
18] Iofl whet e Time from TxCmd(C02n) to RxCmd(B02n) Tcoz
Table 1. 15538 command word Time from RxCmd(B02n) to RxCmd(BO1n+1) | Teo
BIT Description Time from RxCmd(BOln) to RxCmd(BOIn+1) T
15 (MSB) Remote Terminal Address BIT 4
14 Remote Terminal Address BIT 3 2.3 HIAIA HHE
: Table 3 ~ Table 82 FHA Hlo|E oAl HA|
13 Remote Terminal Address BIT 2 Ao Ules Uitk A0l WARE= WEHe 2RE
12 Remote Terminal Address BIT 1 e OéiE(Operatlonal Code)= T3 4 St 14
Fo o3l Loz Op.
11 Remote Terminal Address BIT 0 dlole &R =] A 919 2 d5L=5= OP-CODE
— for IDTM 4el319l5L, A4} Enmee 217} DM
10 Transmit / Receive START-CODES} IDTM END-CODEZ -%-3}3it}.
9 Sub-address / Mode Code BIT 4 Start(A01) wIAIA]ell=  C01/C02 BRHEAS 9%
g Sub-address / Mode Code BIT 3 RxCmd(C01), TxCmd(C02)E *3slar grh 234 d
oy AFEEE 48 BB TEHS 9,
’ Sub-address / Mode Code BIT 2 RxCmd(CO1), TxCmd(C02)E Fz281e] Agais} ofe
6 Sub-address / Mode Code BIT 1 gA7gE o] co1/co2 WAIAE Z71skskar, AdEel
o 9] o EN
5 Sub-address / Mode Code BIT 0 S EA2 AAEA AT AL HAIA] HEQ T
HSS $38l CRC(Cyclic Redundancy Check)E -85}
4 Data Word Count / Mode Code BIT 4 oIt} End(A01)¢) MAA] U]£L IDTM END-CODEZ
3 Data Word Count / Mode Code BIT 3 A 2]3FaL Start(A01) 5L o}l’/}
2 Data Word Count / Mode Code BIT 2
Table 3. Start(A01) message contents
1 Data Word Count / Mode Code BIT 1
Word Start(A01) Message Contents
0 (LSB) Data Word Count / Mode Code BIT 0
Command Word | 1553 Command Word for GCU
A AAAN e Bl WAAZF AEEE, f % 1 OP-CODE for IDTM
ZEHAE Ton $0ll CO1 HIAAE HE3H ;4.—,} - 2 IDTM START-CODE
g e] T of FEEFEX7F C02E A
/\'ﬂ\__]_ H Ho ]4 ch T ] [} ] ]’ b 3 Rmed(COl)
99 T $ AP BFPS B2 A9
e & Uk T § BREZFH AFZHIE 13t 4 TxCmd(C02)
o B019 AEF71e T 2oW, Ty, Teo, Tew 2 5~31 Reserved
Te® &2 2k A dolg A7]9h wA|A] o] o]
- _ = 32 CRC for Word1~31
of wel BeESG No| AAdrh & N3|o Ha
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Table 4. End(A01) message contents

Word Start(AO1) Message Contents
Command Word | 1553 Command Word for GCU
1 OP-CODE for IDTM
2 IDTM END-CODE
3 RxCmd(C01)
4 TxCmd(C02)
5~31 Reserved
32 CRC for Word1~31

=
A

C02n MWAIAY] A= 104 325 atiE =g
A%3th BO1n# BOlnt+19] RxCmd d4 1AL
g teRs 22 EF uel 9ebd 4 ok

gA74u] H378)E B2nE BOInol ik A%
HE gRlete Am=E A3 4 9lem, 1 HAA
At g A 2 HF AEAe gl HAIA
¥ = d1A A5 dolg] tidt CRC, 1553B Status
Word 2 AR F ZAAHA 59 ol ds F A
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Table 7. C02n message contents

Table 5. BO1n message contents

Word C02n Message Contents

Command Word | 1553 Command Word for Target

Word BO01n Message Contents

Command Word | 1553 Command Word for GCU

Data Word 32n+1 ~ 32n+32 of

1~32
Target Embedded Software

Table 6. CO1n message contents

Data to confirm the received Data
1~32 Word 32n+1 ~ 32n+32 of Target
Embedded Software

Table 8. B02n message contents

Word B02n Message Contents

1553 Command Word for GCU

13]e] "E7Fsg dlolHe] A7) 3291 =24, 1553B
FA19] wAl#] Hd Y= FHEE|th Table 5% nHA|
BOl "WAIA¢] W85 HeRH Zlolth BOIn®] Y= 14
B 32+ At sk G| (Target) o] HAAE
Egjlo] dolH 9] 32n+15-H 32n+32 WA Y =olt}h (n
=0, 1,2 -, N) F#EFFZA= B0ln FALE 5,
com% AFech 2l Tep Fel C02né TxcmclE

%3t} Table 69 #°] COlnS BOInS. ZH-E 4=
61 ELZHiiE%]Cﬂ o] 9| 32n+1oﬂH 32n+32 HLMH
tolBlE atiE gAgr]el Al dEgieth

Table 73} #o] C02ne] d] ]E1 14%&" AEHE 9
LEESJo]9] ©loJE] o] HFE Rl fg
ojn], gt o] therE FA TREF w}
2 4= Stk co2ne] dHolH= Bo2ns 3 A%
%zﬂxl—u] AAAHE Ay thezs T 3
o8 o] FFE FelE 4= Utk Table 89 B02n

B

2

10 b wx

Word CO1n Message Contents Command Word
Command Word | 1553 Command Word for Target 1~32 Word1~32 of C02n
132 Data Word 32n+1 ~ 32n+32 of
Target Embedded Software 2.4 73

Table 9. Message design result for IDTM

ltem Result
OP-CODE for IDTM Constant A
IDTM START-CODE Constant B
IDTM END-CODE Constant C
L0l Word Count 32
X41/X42 Word Count 32
RX41/TX42 Word Count 32
Time between RxCmd(RX41) and 2 msec
TxCmd(TX42)
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Table 10. Message transfer period of INS embedded
S/W downloader for IDTM

ltem Result
Time between X41n and X42n 8 msec
Time between X41n and X41n+1 10 msec
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Fig. 5. Count data of X42n in INS IDTM download test
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