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Abstract: It has gradually become a trend to develop the plug and play, low cost, miniaturization satellite with the continuous develop-

ment of aerospace technology. Our countrys On Board Data Handling system uses 1553B bus to connect each computer and subsystem which

has data exchange requirements, and then these computers and subsystems become the remote terminal of the 1553B Bus. In order to design

a plug and play remote terminal of 1553B, the Electronic Data Sheet and the 1553B simple terminal of Loongson 1F were researched. The de-

sign method and use mode of electronic data sheet were analyzed, the design method of application EDS and 1553B communication EDS were

proposed. The access control mode of the 15538 simple terminal to the telemetry and telecommand interfaces in Loongson 1F was analyzed.

A SPA (Space Plug—and—play Avionics) interface which cooperates with 1553B simple terminal was added to Loongson 1F. Loongson 1F

possesses the characteristics of plug and play when it was used as a terminal device on the 1553B Bus. It has been illustrated that the 1553B

remote terminal can achieve the requirements of plug and play. in the same time this new design concept (plug and play) is brought into the

design of the satellite On Board Data Handling system.
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RAG B A 248 Y — A V6 B s A R Gt . AR 2 4b
FRMCE AL AR, A DU I AT o R v 30 25 B AR e AT e 0 R
BIRE S

i RP A RPN E RS, MR EARD
F G0N BT )2 N R BB . 2 R R A B R F
RITREGUTE, AW EE T2k, MRy Ry
JE BN DI RE AR 55 10 J2 R o 33K ol A8 Ak 32 2 2 oy A T (5 B 9
B B, HER ARt g RN, 5 200 Nt
A DARE A R e o (HOR DR g E 2 A R e AL AR R
K, FERFIEARGE, HAHHE R & ZRN A, L
Bk e i FH T JE 0 R P . PRI T A e R T B R R 55
BB EY R R, A Re i R HEHAE T

H AT K A% 7 g0 F 208 3 0 %1 3CfF (interface control
document, ICD) MIENHE1TH: O #5 R MM IR . 17 o 55040 20
(Electronical Data Sheet, EDS) A1y H 19 5& B ix fh 7 =L,

Wi E 2018 -01-31; fEEBH:2018-03-01,
EFE 8 MA993 L F @A 8 LT, RN
22 ) e Ak B85 A4 4 77 1) ERY I 5

BER G B FHIR0 EDS #3809 #8005 5. JF AR 4 58 o HE A
TR A ShECE T A, M S B RN E B A . R it EDS fY i it
LWL EN A B B SRR 2 —

R A7 B A 2 AR 32 0 o7 FH 3 5 T LA b 1T R 4 4 L 3 it
i, R RATAE S5 B b 1 45 AU 43 1 o B R 2 v . LA
Feas o] B . G BN . 40 IS N 35 R A [R) 240 BT A =2 1) 1Y
BIECEYNCIE S B Ul
1 BD#HED A AR F1 EDS

EDS J&— i #ll 4% T 32 19 B4l R 8, DLl iR — A
AR BB B — e g ™ EDS (L B R IEEE1451
i MU () 25 46 2% EDS (Transducer EDS, TEDS), 25 ] $¢
5 &R 4 % 1 & it & (Consultative Committee for Space Data
System, CCSDS) Wi K#$4E 10k % (Spacecraft Onboard In-
terface Service, SOIS) KJ SEDS (SOIS EDS) F13 [E 25 52 16
% (Air Force Research Laboratory, AFRL) [¢) %5 [a] B 4 B
4aHy (Space Plug— and — Play Architecture, SPA) Ay xTEDS
(eXtensible TEDS),

IEEEL451. 2— 1997 AR P BLAE T 55 F 28 e % 5 4k
#5385 Ph R TEDS, A 28 7 8 Be 78 46 28 4 0 BB (Smart
Transducer Interface Module, STIM) JHE &, 728 4% 7] LI &



% 6 30 =

fEIRER . PATHREE, STIM & —Fh H F % 82 748 ¥ 45 21 i b 3 2%
POBCEHE O, o3 v AR 7 1 A B 25 1T LU 2 B 2 F 45 s
I EA “RIERP A HRE . STIM B L& 4 — A Bk il 14 R8s
ST, ] DURI P A 2l N 2 A A e, fiR
A5 i A5 B TEDS #7778 STIM

CCSDS g SOIS 4244 5 7 ML ML K 2 B i 2 48 19 % 3 Fn o
K WA EBEE LT —RINK)Z S5, HRNT
B BP FH A 3 B8, 5 X T SEDS, F T R % 45 B o B
i, WRFEEIIREMAREUE O B & R E KRB L DSAP, LU
o % i 4 1 R T DACP™ .

AFRL 7£ 2004 kA T — & ¥ B0 R I8 An e 10 & 1E T &
E (a0 S i e < L L5 5 I NI 3 s A N I -8
AFRL #£ 2007 4F 5 A 7 25 o] B 4 BP FH B F I % (space plug
and play avionics, SPA) #r #fE®', SPA R 2% — it i & # it &
Bl A AL B 2 O (Appliqué Sensor Interface Mod-
ules , ASIMs) FI% i ##S4, WK 1 FrR.

( - Vo Croer (o e l )

------------- . R—

K1 SPA W %5 f5i%)

USBFR#EE TG 2R . — A58 %1 USB ik &
SRR T USB 8 1 A R e B A 1 A4 — e B o] 4 B A
fle s USB ki #f, AFRL X} SPA ASIM ¥ 4 & . 4
SPA Ry, SRR T B MR, o oF 2% s 52 1 F G5 25 A K 2%
TR Y — B B 2 AT

xTEDS /& SPA % % 1EEE 1451 f{j TEDS #f 2 ifi £ H 19 .
TE—A~ SPA ZR g8 rh i i) 4 — AN B 35 4 SR A L AR 0
A — A4~ | AR 0 xTEDS, X4~ xTEDS f8 1% 5¢ & i 1 41
T GRS ) MBARES . ASIM 1§ b % & 1
XxTEDS 77 72 -l 55 2% P 77 6 2% . 24 B4 B A 3% #5 46 A 5
SPA W4 dif, ASIM ¥ xTEDS F &% 2581,

2 S IFEREBREOEIT

Jeits 1F (LSIF)MV g % 1E 4 BE R 19 B 2 10 #F 85 A
b AT R4S R B 4 VRS 4 O LR R FPGA
BODE R A TR S 0t A AR R SR, ik R 4
AP 2 FiR

LSIF 400 PCL Bk & s #a . ISA M, A X
X, 15538 MR 5 Ko i, Al RN EA R EHL
Mg s, PRI R R s DG . CAN 0, AD
O, OCH# M., PCM 4% 0, pkopit#kés PPC. PWM %
i . UART. GPIO %,

MIL—STD—1553B J& $0 5 30 i 43 iy 4/ Jo B 22 fi% 1%
BOHE 2% 35 1 F AR . 1553B A G M 5 (Bus
Controller, BC), BRI M4s (Bus Monitor, BM), it 4 i
(Remote Terminal, RT) 3 Flr2& AU {158 {5 Lo, 15538 B £k i
SR SR, 15538 B 4R 5 i 25 58 o R 2RGE {5 52U T DL X
LSIF N0 2P 77 a8 AT B O .

22 30k [9] MAFS TAE £ J& 1553B fAj & £ bty A1 4%
PO 58E. RT @ g0k F ik 9 #20k BC &3k 1 —

Ui, &F. —Fb 15538 B2k B 48 a4 B4 B A Y it - 185 -
M
LS132#% EMI$% 1 @S%EB
: B
, J mi/| %
C AXLi %k AP e
5

PCI) (ISAEN

| U

[# 2 H4fm SPA #1114 LSIF kK R 45 H

DR T RZ LRI D DS E . AEFEY
RT %k T Huhk 9 Kk 45 BC., flUn 2804 7y 0 i, R B
AD B A7 fr o B 7 HUE 5 4 A 50 RO B SE Rk 1
R

F 1 BT IbaE 9 BT 5 A A DI R R

Bt 5 BIH4E O
0 PRI AD SRAEHE 1 2% A0 0 16 % 47 A
1 OC & 4 Jik vft i th 38 1 0 40 s 1 2y A7 28 R I
6 Jik ol RS 0— 3 W AT I B2 I

RT i@ 2o A [m] # e+ b ik 422 e BC A% 2k i B 5, X &4
PO 2 A AT WG S R B A0 58 A 0 sk ek 10
P AD REEGIZEMVBRASERE, Wk 2 R, G
S R (div _ para) . ARUCREERT B @ B 40 (channel _ a-
mount) . i 55 M (period) it 11 >2Ff745 .

F# 2 ADREHOVIRISEIIE

R TEA PAF X
{div_para 043 93 7 B
channel_amount AR R 4E BT FH G 3 T
adc_end_para — ™3 B A 0 5T R E 20 17 I B8 i B
period i A5 5 14 R
start_front_edge JB 35S Ry

oe_front_edge i BEA5 5 B | WY

cs_front_edge B (5 T

start_pulse_width Ja g5 5 1 ik 58
oe_pulse_width i BEA5 5 B9 Bk 9
cs_pulse_width R 5 10 ik v

config_regAD SR SRS LI A A7 4

KRB 5 . Al L s OC. PWM, PPC, PCM 4%
il 38 A O E
3 SPAEOSR A EDS Wit
3.1 370 SPA ED#RED A ORIZITR

AR LSIF G 3l FH#: O 7E v . AT 2Ll BC
Bk RT X He AR & AT Uil f s il . AT i Ak oS 3l 7



- 186 - AL A5 4R 926 &
RT Whr AL O ZhRE %83, HEX M7 % BC ¥ RT Variable
RO, BB RT ARG 46 6 10 B 11 A %6 2 40, Deileg ) e
MEEEHMEER, B THE BC “2HMai” WREKIT, o RiNun # ;““’g
B8R E BC 5 RT LA B4 A £ 22 8] 5 5 10 1 01 B i 3 72 interface —— datalord

Sy T R B A B P A0 1 S B RO i i )
SPA g ASIM $ 5 R ¥ 4 119 x TEDS 17 % 16 1k 5 2 ¥ 17 5% 2% 19 foscription  [Commorls
%, X LSIF S 5l 03 n T SPA B0 (WA 2), S—
7E LSIF }4Migim EEPROM, F T 176 xTEDS, SPA 1 fi Command | ormendisal =

bt & - e N P I address
TR KA REEE S LA 3, SPA 51 HE MY 2 41 - T % Faats
B, —J& xTEDS fyn; i it, — & xTEDS s filfbixil. Yolue

CommandMsg2 Variable2
/ \\ — ariable.
T g L — J& |address
ﬁ%? }%L[&( AXT A description| I datalype
E%Séﬁ( —> %g Value
5 X ]
ot e | R | | seal B4 15538 i B2 xTEDS 3B 45
EDSA3, 1553B3E 7 R =
JZEDS EDSH AXTH » . . . . . e .
[ il %g g tification J6% . Command JG% . Request JGZ& . Notification JG
* FAAR T RT B8 M BC 9% T 7 bk & R8s (L5 4
EEREDSHCE 45), Command TCEHIR T BC k£ 4 RT % % I 45 82 01 11
AN, X=AFRRGELL HIWFILREFRM K. Com-
N S mand JGE L 4% T CommandMetaMsg F1# T CommandMsg T
MIST J6% ., CommandMetaMsg i iR T & 4~ $% 1O #) xTEDS 41 % ¢
MISO .
ssjcw EEPROM | | %, #— CommandMsg X} i —~4% 1 #) xTEDS,
| Zlurios et CommandMsg J¢ % i # T Variable JC % 41 . & — 4

{3 SPA & [ I RERE &

xTEDS f W FH & 11 77 i, 45 A>3 1 Be &5 B8 8w
xTEDS 58 #i /£ EEPROM 1, N2 40$E 15538 fA] 5 4 i i
# EDS FIp i 10 EDS, 7 ¥R R, SPA £ Ol
xTEDS #1, JFKZ 58 Bkt LSIF £ A4 1 DL J 15538 fij 5
Lo OB BCE . P A A A A IO AR,
HHL S, 15538 EDS 15 ] EDS. 9K 545 IR 15538 a2k B 46
R A5 48 56 R, S84 1553B EDS k%45 BC, i BC
155 H 358 o RT 15538 B 4GE {7 i Me &, JIF & 57 15 4 193
FRFZ. WHRFE, RT FHRNH EDS %45 BC, Mifi 323 BC
X RT JHH: A& M DIRER A 3 1 & SR i R .

Fie X — W BT, SPA 32 10 SE A TAE AL R g .

1) M EEPROM 25t xTEDS $04i ;

2) MRHE xTEDS i fic & 25 M #£3% 0

3) PRI 4 1 A% A AE 4R TG B 50 RS A 5

4) AR A EDS F1 1553B 5@ {52 EDS;

5) HHE 15538 Sk BRI 4G R A B 0K EDS &% 45 BC,
BC B RGN &L

xTEDS fy8: 64k & it Jr . B — 8 Ui A 4 T F F 4%
T ERE, WX EFARN N ZFR. bk, BRI
AR M, AT Y B R IES (eXtensive Markup Lan-
guage, XML) 474k,
3.2 1553BiE 724 % xTEDS X # & 1 H

M 22 30k [10] Hiy “Fri xTEDS SCRYZE /7, 25
HAS%3CHk (9], 28 “1553B ik 2 & xTEDS SC#Y 4544
E”, 4 iR,

Ho Interface JER IR T 15538 i 4 £ i 75 2 A+ 4 B
VI B RT LA AT 4 B ds . Interface STCRE MG = FI0&K : No-

Variable JG & 1 & name, address, dataType., Value PU F} J&
e, AR O AR A AL . AR B
K RIFAF A A 1H
3.3 =HE N xTEDS #1]

F IR 4 Byt RIS A3 O R as e iic &, mT L
A SLICHE AR xTEDS, Ff 48 I8 & 4 #: 0 1) xTEDS, 578
WAL B B3R 0 EDS” myk =,
3.3.1 JCHRME#E D xXTEDS

CommandMetaMsg 1 CommandMsg name 42 £ > M $5 322
FUR 4 8. B ATl CommandMsg id FFIJ R L4 B 1.
MEHLES 7T 2, CommandMsgVarAmount ] 3% £ & >4 0 fiF
A1 Variable SCZE MR . JoRi R 4E 8 D45 AD SREE#H
H. OC [Tk whdfi 4 0. PCM U #%5 #2 0. PPC 4 A B2 01,
PWM #iy i 2 1145 . H xTEDS 8 AR i1 9261 ¢ 3 4 F

< CommandMetaMsg description= "telemetry and remote control
interfaces" >

< CommandMsg name="AD acquisition control " id="1 " VarA-
mount="11"/>

< CommandMsg name=" OC control " id="2 " VarAmount="5
">

< CommandMsg name=" PCM interface " id="3 " VarAmount
=y

<< CommandMsg name=" PPC " id="4 " VarAmount="3 "/>

< CommandMsg name="PWM control " id="5 " VarAmount="
5"/>

<_/CommandMetaMsg >
3.3.2 AD RN xTEDS Bl

CommandMsg H1, name /& AD B O HFHFa 4 . 5%
2 I NS AN . address J& AR N 1Y 25 A7 5 1 Hudik 5 dataType
Je A AF o R 2K A Value 2 A& M. AL Value #5J1
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“77 SRR, AR BB W0 AR AL TS E E B AR X R 1Y
xTEDS 924, R B A Fk Jy xTEDS #ifii. AD #% M i xTEDS
B A S B

< CommandMsg description=

"

the Initialization of AD acquisition
control logic" name=" AD acquisition control " id="1">

< Variable name="{div_para" address="32"h1{fa01100" dataType
="UINT32" Value="7"/>

< Variable name = " channel _amount"
dataType="UINT32" Value="2"/>

< Variable name="adc_end_para" address="32"h1fa01108" data-
Type="UINT32" Value="2"/>

< Variable name= "period" address="32"h1fa0110c "
UINT32" Value="9"/>

< Variable name="cs_{front_edge" address="32"h1fa01110" data-
Type="UINT32" Value="2"/>

< Variable name="cs_pulse_width" address="32h1fa01114" data-
Type="UINT32" Value="97"/>

< Variable name = " start _front _edge" address="32"h1fa01118"
dataType="UINT32" Value="7"/>

< Variable name = "start_pulse_width" address="32"h1fa0111c"
dataType="UINT32" Value="27"/>

< Variable name="oe_front_edge" address="32"h1fa01120" data-
Type="UINT32" Value="7"/>

< Variable name =" oe _ pulse _ width"
dataType="UINT32" Value="27"/>

< Variable name= "config_reg" address="32"h1fa01128" dataType
="UINT32" Value="7"/>

< /CommandMsg >

HoAty 0 4% 1 xTEDS #4019 56 Bl 5t 5 11 2800
3.4 MHEDSE

TEFTA L 2 11 1) xTEDS 52471 g 48 58 15, 7138 3 5% #5t
T H A3y i EDS, # 4 T H 571 57 i # XML 48 19 xTEDS

address = " 32"h1fa01104 "

"

dataType=

address = " 32 h1fa01124"

R PR ICAY (5 B ZUR M EDS, i 2 AT LB SR A
EEPROM,

N A EDS 241 20Kk i CCSDS =5 i) g K, i £ 5
S AL AR SR P AR A AR, AN 5 R . H A A B S U
A& DR R TR 1 W A I S AR W I R S A O T
CommandMetaMsg f] EDS SZ4] . 4 11 P9 2% &5 FH Al 28 (K3, %
AN 4R R i EDS N4

BEFL (48HLHD

. BFEH .
x gt CARAEE) | g | AR
5 [RREMEPIIE e | W] KX lpnmsanss
3bit 1bit 1bit  1lbit 2bit 14bit  16bit

{5 WA EDS {3

YR

32bit WK

& 6 O iR & CommandMetaMsg ) JGHRIH . Com-
mandMsg Id. VarAmount =#4).

1 Je#Rif: 16bit, A 0xEFEF,

2) CommandMsg Id: 8bit, 2k FriH & A8 0., #
AD, OC, PCM, PPC, PWM 1,

3) VarAmount: 8bit, AR FEREZSNTEOEH N Varia-
ble TRME A, A AD % 0 Y Variable TR R £,
HAE AR,

BEOWNAE SR, B EDS B#4r. fR PR 0%

B, [E % OxABAB, (5] 16bit, R EDS #3442 #2 11 1Y
WG HRLEE R . A AT ECY 12Byte X VarAmount,

ERE %Y O
FRR Commzlaszsg VarAmount IR R FEDS
16bit 8bit 8bit 16bit 12Byte X VarAmount
WA 7 frax, A EDS 44 name, address. dataType,

value PUER4Y .
1) name: 16bit, FEAWEE O FIEEE 4. B Sbit &I
5420 CommandMsg Id, J5 8bit F/n B AR 2748 44 PR, i

X BT . B A name FrACE M A AES LA E—HEL #
Jack i
2) address: 32bit, A HNE, XEFE A 1IF

A 3 1 1 2 A7 o s RS2 32 il
3) dataType: 16bit, 2f 778 4l 28 A, il INT, U-
NIT. Float %5 L K& H & LR A5,

4) value: 32bit, AFAEEFMME . X2 K Jeolh 1F ol 45
O ST W6 A Y 27 A7 2R RS2 32bit 1Y,
R FHEDS
name address dataType value
16bit 32bit 16bit 32bit

B 7 BRI EDS P4 X

4 1553B &1 EDS Byi% it

15538 B BE M EDS H i 2 fli & RT Ji Bt T 19 1% % 14
B THHEE L. BLRRE T RFIREFR. HIL EDS N
A BT R T E LTI HEE S 2 ERy, AnIEL 8 TR .

RRFEN FHEMBEX Yk
Kl | KT T e | 1T | RTHAL | RTH
| mask | BORRR\ RO v | nask | kx| OVE

Fif
1% 1% | 165 | 1% 2% 64 2% 64 17
K8 1553B {5 EDS #% 3%

DR85S 16bit, [#5E N 0xEDED;

2) KT mask: 16bit, i B8 & A7 B AT HES . Ho
fr Dx=1 F R i FZ A IR 4535 5K . Dx=0 FRiZM A .

3) KETFE LR . 16byte, F£x F bk 5 k5% K
DPE BRI 56 2, X M R 45 16bit i X (D0~D14, D15 [& &
g EDS, ANEAR), e B w0 BRI . LA g B
HFl, mRKEFE Dx=1, W x MFH AR, HAL 6bit
. H T/R+TFHohES, & 2bit 25 0, WREREF Dx=0, M|
B xAFWIHH HREAE, RENS D,

4 FHEEARIN . 16bit, [N 0x1212;

5) T FHbdik mask F1 R FHudik mask: 4% 32bit, #0817
FMIRALIT HEF] (31~0), Horfi Dx=1/0 &7~ il /A
AL N BT bk

6) T FHuhik i A R F itk 4545 32 4~ F Huhik 14 5
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PP A 5 45

% 26 &

S, AR 2 A 16bit, #BRSE T Fibhk )5 R FHuhk
FHuAE S M 31~0 W HES . AR T e AN . )
A4 0,
Tk SO RS 1 AT UL 9 BTN
15 14|13|12|11|10 9 8| 7| 6| 5
T/R HERE U/D | EESEALHITE BB
B9 FHihkEXHE 14T

D B 2R, Sbit, BB G, WA % F bk Al
Fi. ML 6bit 4 0,

2) U/D.: 1bit, % H B H 2 L% (1) B A k4
(0., —BIETFEE RO, MRHARE L, WELLZHT)E,
KA HRMETT. B RFI T,

3) FELEHIN BB Abit, $5iX F AR A B IL K&
LB . BIHEN 1, &0 3R 16 &,

4) BARFAB: Sbit, £ 0 FEoR 32 4MF,

FHuhEE SCHEE 2 AN T B 0 A% i i 1] g /) [
P, B/ ms.,

Notification JGZE & % T DataMsg Jt & (JULE 3), &4
DataMsg JG 2 X} i — 4~ F Mk & L xTEDS s, /R .

< DataMsg description = "the definition of 1553B remote terminal

4| 3|2| 1| 0
BHEFAE

subaddress" name="subaddress definition" RtNum="1" >
< Variable TorR="0" subAddress="10" UorD="0" Message="
1" dataWord="22"/>
< Variable TorR="0" subAddress="11" UorD="0" Message="
" dataWord="10"/>
< Variable TorR="0" subAddress="12" UorD="0" Message="
" dataWord="8"/>
< Variable TorR="0" subAddress="13" UorD="0" Message="
" dataWord="6"/>
< Variable TorR="0" subAddress="14" UorD="0" Message="
1" dataWord="10"/>
< /DataMsg>>
dataWord JE B 4 F N8 BT HATF A& BEY N
32bit, L HAE Z A CommandMetaMsg H VarAmount 3E L4 2
B3, @ AD #) VarAmount J& 11, /R AD A 11 4> Varia-
ble JTLE . XN 11 N3 1F4%. N AD ) dataWord gt 22,
5 NG
AT T IEEE 19 1451. 2 TEDS, CCSDS i) SOIS EDS,
AFRL f§ SPA xTEDS, % F &4 19 LSIF @ f #% 1 & A i
Th. BN T SPAERAEIY, DIz OO A BE ED A Y A
SR A SR E AL . IR AATE R i
1) LSIF 5 I 110 by it B e 845 B0 7T LAl i A i 45

—_

—

—_

BT L, B A #id xTEDS, I {ffF#7E EEPROM H, i A8
TS RE BV Z T H 0P,

2) Al xTEDS W] P43k 1553B i {5 EDS. i i EDS,
DL SR 75 280 43 09 35 2 2 W EDS 5 it, MI SCFf 5 % A
FRGEZ A (W AN ]2 WOl 55 22 0] 1) st 21 3 B 4 B AR 45 .

3) LSIF@EMAEO R AR 15538 BB N HFHMET 5 R
gt F 41 BC Z A1 584 EDS 42 F Wi, (HJ& v L4 Re L5 A 1Y
IEH RPN, B BC Jr A g5 3 Bl & P, At 3 5 T
RGRHE R HARE S . X — S Dt LSIF e 5 R 4% £
R O AY BIIE B S5

S &3k
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