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available from:
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RMAP Target RMAP Command Packet Z52{Z L C.Instruction 7 4 —/V FIZFEE & 7= Read/Write
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WEZBMT 5/ — R, 72& 21 DHU (Data Handling Unit) 72 & DR HIMEIFFHEG%Y,

o—PE Ay NU—ZICER I, v AR LOBEICLoTHIanNs  — K, T2k
ZAX SMURLOBC 2 D 412 X w & a U BEER D%, SpaceWire-RMAP % U 7z Subnetwork
service ZfEMT 2456, = — AT TRUAP Target] 725, & 22— WHznid, BEEEIC
Ko TUI~ A XD & 2 —FERONIGOW G 26T 035, -l xiX, v A
A YD [BRAEEE DT — 4 % SpaceWire-RMAP Di@(EH— B A TET 5 (v A X s DT
%) & biz, SMU »ofilffla~y REZITID (22— HEIRONE) | L WIHIHEPEES
N5,

Service Data Unit(SDU) CCSDS SOISIZRIFTHEFE = “A unit of data passed into or out
of a service interface.” , ARFREFEUETII., CCSDS Space Packet =° Transfer Frame.
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Virtual Channel Data Unit (VCDU) ZEZABE L T\ 5,

Raw Data MRYE(LINT/NTr >y 74—~ MTEBRWAA (I, T —Z DAEES, )
DFERIR B,

R~ 2 Zias  FRAEHRZEE T oas, flfla~> REEME T O~ A X LR UEETH
S ThH, MIDOEETH-TH LU,
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LC. X 2. 11Z7r7F CCSDS SOIS D LA ¥ —1§1ED 5 & Subnetwork Layer @ Subnetwork Service
WZFEY 3 58457 % SpaceWire B L LA v ha/Wic K LB 5 HIEEHET 5,

Packet Service {22V Tld, CCSDS SOIS ENZ D DFERIZIL U T, Service Data Unit %
SpaceWire #&H Tk T 2HEA HET 5.

Memory Access Service (DU NTiZ., CCSDS SOIS ENFJ@HHDERIZIS U T, RO AEY
2T 7B AT L RE R R D,

Synchronization Service {2 DWW TIL, K~ 2 Z RN G SpaceWire % N7 — 27 NOH
A= — PRI U CL RIS S 2 BUE 92 FiEZHE L, L= — PSR T, Synchronization
Service @ TIME. request 38 XN TIME. indication & EIEFEEIZT 5,

2.2 ZJAFalREYY

SpaceWire (Zi3, D LAL 7w b a ARHESHTE Y RIS TEWDIT 5 Z & 234
FEINTWD, ARGHEETIE, BAo@fE7r hard LT

SpaceWire—RMAP
SpaceWire—PTP
SpaceWire—R

% F\U T Subnetwork Service Z#FEH 32 HiEE2HET 5,
SpaceWire WHLE = SpaceWire % b 7 —27 @ Quality of Service(QoS) D 7= Iz, MELIT ik
LT TimeCode Z HIW/-RE oy B EHl#E 2 FIH T 5,

FRomE7e harosb, e havBRCTCT X0 T A T—vary - TayFd s
ZRIEL TWDH DX SpacelireR DA TH DL, NSO T a FaiZBW\W e/ AT —T =
Ve Ty XU I RRERGET, e ha B THET A b,

(2.212, ARGHREICRIT 571 bV AY v 7 mT,
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g pport Laye Acquisition Access Packet Store Transfer Enumeration
3 Services Service Services Service Service
£
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| i

2.1: CCSDS SOIS OEMT —F 7 7 F v, ARFEFHEREN 1 /X—F D E00 & SRR T LT, 1A
e ENGIR

Subnetwork service user / Application Support Layer

Subnetwork services
Packet Service, Memory Access Service, Time Distribution Service

SpaceWire-RMAPZ O JJL || || SpaceWire-PTPZOR1JL SpaceWire-RZ7 0O k 3L

SpaceWire-D SpaceWire-D SpaceWire-D

SpaceWirs |

RMAPIC L BAFT v P SpW-PTPICL B AF v ¥ SpW-RIC&LBAF v &
§8 §9 §10
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EIE
SpaceWire

SpaceWire |% ECSS-E-ST-50-12C (replaces ECSS-E50-12A) (GEAHCE DI L > THEI LTV
%, SpaceWire JEILZ DHMIZHES T2ZFHNRO B D, RLETIIHE ZILE L ClEHA4 5%
A, HIRZIMz CEATLHE. BMENE U D AREMOH 5581020 TOREIRT 5,

3.1 ‘PEE
.1.1 =TI

SpaceWire TlX~—7/LiE ESCC 3902/003 G fH SCE 10) Ik~ THEEINTWS, T v s
Y DOFRIT I o TIXESCC 3902/003 [ZE D Hi=/7r —7 /v Tlig| B LINREE RS AR H D, +
DL . BRIWNCRE Ry —T VB WL ENTFEIN D,

3.1.2 /—TN7vE>T)

ESCC 3902/003 IZE D b= 47— 7 /WX Inner shield & Outer shield Z#j->, ECSS-E-ST-
50-12C G F 03 1) TIL. Outer shield iX Frame ground {Z. Inner shield |% LVDS driver {ill®
pin-3 Zi@ L LVDS driver I Ground ®AIZEEH X4, LVDS receiver {lli open & 725 (Type
AL), ZAUZi%. Inner shield % Frame ground |Z#EHId"% Cable assembly & RIRET&H 5 (Type
Ao ZOEAE, pin-3 ITIIM bR S /e,

Type AL TIZEB DI D25 Inner shield IZTEBERINIIMSI THD, Z Do r—7 )
ARy X TIEET 5581382 2 ICHikT 20 ER S H, ZOEOIERDOZAIZIT I oo
R HATITHOFIITET, B0V ax s ¥ 2T 0B ERL D, ZOHAEOEZK 3.1
e N S

3.1.3 AU %

a7 X ESCC 3401/029 & ESCC 3401/071 THEINTWD (EHAXE 1D, axr7 ¥ LK
BTy A4 A M L7V — R CHEfe 9 5, 1EHEX A 7 TIERnax 7 ZOFERIZARETH H A, i
AHERSE R TRENRS D, Flo, RBREE L LW — T VTR T O 0LERNH 57 EOBEMIC
L0, ERANREDROLNTHGEDORIMEHERIRT XETH 5,

3.1.4 ESLARL

ECSS-E-ST-50-12C (il FH 303 1) Tl SpaceWire DELKMRE R L~UL & LT LVDS #H8HT %
ZEDBEIN TS, Spacellire THEfE S 4L DR D LVDS @ common mode voltage (%, #%8R
NECHEA S TND LVDS L — "D E E— RPFERBAN TH 2 H 3R b b, LVDS 3
FOVEFEIFERFHIPET 5 FHIHIT, BRRGHMEEOHTEIINED Z &,

F7-. HERARRERN TIE SpaceWire DIE S LU & LT LVDS UANDIER 2 AWV HH N TX
Lo FOHE, fEFDAF 22— v X —M [6.6.4 Effects of skew and jitter] THE I
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HEFTRIT X2 5720,
3.1.5 YU RE—F

SpaceWire TII/ N7 v R EEZEFIIMO T v RBRABLFZRND T, X7 v NOEREE IR
® 5 & EOP (End-of-packet) £ TED/X7 v MR E HAT 5, REOEHIZL D AEL HHRED
PFIE A TOIIEEAE TELLET ORI TH LI LR2TIEZR B2, SpaceWlire [T E
FL—FZ2HAIOBRSENTE, RELETEY FL—FRERDIBAEND D, TOHE, KHED
Vo 7T =22k 0B THOEREE KD TRIEEZ EFTH2HICRD0, 2L 2mED
VoI R THIRED ) 7 3T D2 HE 70D, ZOD, Ny FORKIZFEICE Y kL
— DU T EHWDENREE LU,

SpaceWire Hif TlIT — X HEEDBFIZNULL 2 ANDERFINTWNDHDT, T —H DBEK
MIZELNDZ b H D, ZOD, T—HEFEIZB N TE, By hL— MT T2 EREREH
WZOWTHERT DLEDD D,

SpaceWire TIZE > hL— NI, VU 70T L%, B8P TEDLD Z ENHFIND, Tz,
'y T EICREE (duty ratio) 37252 L1 H VD, SpaceWire 5507 a—X ([ZT—EDE
v b b— N EGE LG 21T - TXW T 720y,

3.1.6 Flow Control

SpaceWire TILFCT TY 7 D7 —ZHlfIL T 5, FCT 255 X A 2 U 7 13EEICL - T
WAWAIREENRD D, —EIZEBO FCT RELNTL AL EO TCHETINERS D,

FCT M 0OEHTRONTLE D LT —HEENIEE > TLE D, ZWED=HIZid FCT
DOIREE BEED SN TWD FCT OERZITE > TWA FCT O a2 = —T HHENH 5%
DEFE L,

3.2 TimeCode

TimeCode I3 A7 A EBIRIZEL S IV, ~A 7 o RRREDKECRIZ LD Z LR TX 5,
TimeCode Z W% Z & T, v AT ARIKOEEDFRIMZ & 5 Z L3 TE %, TimeCode DIEHE K T
jitter (@B T AN —F —DOIHEEFETH, —ODN—H —ZEiET SN 1 character Z#x
KT DRI S 2 —8k72 jitter N5, HHNUDFHERLHELZIT> T ZENEEL
v,

TimeCode |% 6bit OEFLIEHR LR TEX 720 729, TimeCode THRILINDHEEA LV & BAT
DOHTORFZNTEIL, FEZIRE Tetan s O R E et~ SpaceWire—RMAP Write |2 X 2 FH & iAHRR
. #E O SpaceWlire /N7 v M &2 HWTT I LEDRH D,

3.2.1 Timecode M3&%

IR —R L MNED I vy 7 RF A~ —%, Spacelire £ VX 7 = —ATEZ(FEIND
Timecode IZ[FH EH TV B34 . Timecode AFELR L 7=H & F N EE - BRI CER L25GE
OENEE VAT AL~V THELTEL 2 &,
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3.3 Spacelire [CBET 2BER

3.3.1 SpaceWire Node IZB§9 2BEE S

3.3.1.1 RNyo7yry

SpaceWire @ Flow control (213U 7 Z @ L TEHRECD E VT HMERH DL, ZD7D,
SOSRERNCHIY Loy 7 7 B L 72 B, B2 1E, FCT I L 2 7 v —H#ilffl 2 Zh =247 9 121 1
D@ FCT TIE72 <, FlED FCT Z HWTAT O WEN B D, FDO ORI 9 FCT OEUZIE U T
32~64 character D /N 7 7 N EEE 725, PEREA 3 729DIZ1%, CODEC &R UF v 7HNIZZ D
Ny 77 BT HHEND D, £7-. CPUIZL D37 v hOZAFTIEL CPU OFI D IAAFFREIZHH
WF 28100 XA "Bk S Oy T 7 BAN—Ro T L LTHRETHD, ZNEBEHH
B LT CPU OISERFRIPIC O T — 2 220D X9 ICT D0 E R H S, SpaceWlre TIF X7 v
R A RITIEHIRD N, RE N7y NI DNy 77 # W CT =2 22T 50BN H 5,
EVEREZ S 572011, TN D OT —HEEEIL CPU Z M ESETIIT O MLENRH 5,

3.3.2 SpaceWire Router IZR89 3 BE S

3.3.2.1 94 vyFEyTRAL<T—

Spacellire Higns/ <7 v MEBHICREAZR T LIHA, T0/% v FOBRRILHT T
TR Z Oy MCERSRTLE D, ZORBEEDLESDIA—T 427 %
A Y FERT 9 F Ry /8L~ —% b5 DUER B D, 44 BT U NEIZIELEOP Tli7e < EEP
RO ZT— Sy N ET D, HA LT Y NOBMIEY AT MCESTRR S, 44 LT 7 M
K hZEIA YL MDD EREE L, Ee. BERVEA disable TX B L ICT DL
D,

3.4 Ry FI—YREHZET HSHRE
3.4.1 Network topology

FARmY—& LTI

1. Point to point

2. Star

3. Tree

4. Daisy chain / Ring

BEZDZENTEXD, W AT LOYE, — DD/ —F — 2T X ThEh LI-H6
(Star) 1% Node 2B 2AE N 72T X point to point &L D, F/m, YU T~ AHT—
OEGEIFA Y NV —7 bR Y=L 63, #ifEiL point to point &FI%FERD, v LT v AH
—DEE, TNENDYAZ =D NTT7 4 v 7 EBAWVCTEALETREELZ: hARe Y —T

HDHHRE,
TUESRIE Star R° Tree Tl v FWCHETE D, Ring DA, one link failure [XHIARIZ



FHRTE D,

Din +
Din -
Sin +
Sin -
SHIELD
Dout +
Dout—
Sout +

Sout -

Din +
Din-
Sin +
Sin —
SHIELD
Dout +
Dout -
Sout +

Sout —

HEOOOOND

1BEEOENEE®EWeDI;

3.1: SpaceWire Fiffk=m 7 #

J J

A0 nip)

i )

< T
+ ; T
(= # &
2+ ;
D= A3 ¥
@ =P N
o4 it
@) v g " o=
- e
% % N f

1PO0ENE0R®E0EeNO;

SHIELD

SHIELD

SHIELD

SHIELD
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F4E
TimeCode Z F L\ 7= 55 il

SpaceWire r v h T —271ZBWT, X7y MBEIED U TIVZ A LM - RIETRIIEE Z{RFET D
7= ORFHFIEONRFN 2D E LT, TimeCode Z W2y b U — 7 OBFFSEI LGN H TS
b,

2015 FEILE, ESA & SpaceWire Working Group 1% SpaceWire—D (Deterministic) Hik& D#Eim
HEOHTEY | FAELINIZECSS XELEND TEL 2> T D,

T, JAXA OREHE T v Y =7 MW T, JAXA & NEC 23HIE L 7z Ry Elm s 5 s,
SPRINT-A f#f 01305 & 2 #RATHE. ASTRO-H #122 TR Sz, £ DR EIEE H DB 2 HX°
AREFTER, JAXA &4 R RO ILFMITICI T 2882 ~T, [SpaceWire U 7 /L4 A APELRGE
FIETA RTA ] GEHAEG6 & LTAINTWS,

VT NEALEEZLELETFEHKE T 0V =7 MZBW T, SpaceWlire X v hU—7 &4
AT 2B, 7ev=s MZEADY 74 A MEICEET 23R %E 5% 2 T, SpaceWire-D Hlig<°
[SpaceWire VU 7 /L% A LERFETFIET A R 74 > ) THE SN0 ERE XA % HEt
THI L,
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EOHE
SpaceWire—RMAP

AREETIL, SpaceWire—RMAP @~ v b a /L OEAZHIAT 5 & & $ 12, SpaceWire-RMAP 712 K
2)VHRICEE T A HE - BEAEVIET D, ZhbiE, §8 TitlA4 % SpaceWire—RMAP % V>
7= Subnetwork Service ZFEETAT-ODREDKEEL R AFHETHA-D, BlIETCHOEL LTV
Do

5.1 O ka)O#E

SpaceWire—RMAP (X, 2~ F-L ARV AL TCT— 42XV TH T 07 va v
BO@E7a ha)LThd,
UFIORT ARy b 73—y FBLOEE N7 v a v 2L TS,

5.1.1 Ny rI74+—Tv

B4 5. 1~[X5.41Z, RMAP THEHT 2537 v b7+ —~ v FaRT,
5.1.2 BErSIOYHIIaY

RMAP Write 35 JOVRMAP Read OSLIIEY 22 FIE( KN Z %7 v 3 ) #[X 5.5 &K 5.6 IZ/RT,
5.1.3 T53—RAT—422X

RMAP T 7 varCaT—nRELEE. TOBBICEIVG. 7T TORTLHIRTT—
%5 Reply Status & L TR,

7L 21X, RMAP Write b %2 3 T, RMAP Initiator |Z Error Reply WRERZEED T
YT a rOf % 5.8 12T,

11



First byte transmitted
Target SpAV Address Target SpW Address
Target Logical Address Protocol Identifier Instruction Key
Reply Address Reply Address Reply Address Reply Address
Reply Address Reply Address Reply Address Reply Address
Reply Address Reply Address Reply Address Reply Address
Initiator Logical Address | Transaction Identifier (MS) | Transaction Identifier (LS) Extended Address
Address (MS) Address Address Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC
Data Data Data Data
Data Data
Data Data CRC EOP
Last byte transmitted
Bits in Instruction Field
MSB LSB
| Reserved =0 |Commana = 1|  write =1 |g:nm% N%"'&‘{g‘ | ncremen Repy AdressLengh |
|._ Packet Type ~!— Command Reply Address Length _.I

Figure 5-1: Write Command format

5.1: RMAP Write Command D/%7 > N7 3—=~ v b, WWHXE3 NH5(H,
First byte transmitted
Reply SpW Address Reply SpW Address
Initiator Logical Address Protocol Identifier Instruction Status
Target Logical Address Transaction Identifier (MS) | Transaction Identifier (LS) Header CRC
EOP | Last byte transmitied
Bits in Instruction Field
MSB LSB
|Rmnred-0| Reply =0 ‘ wiite =1 [ye &2 (O] Regyy - 1 |"‘N’g’{£‘a_{;’ Reply Address Length |
L_ Packet Type Command Reply Address Length _.l

Figure 5-2: Write Reply format

5.2: RMAP Write Reply O X7y 73—~ b, #HCE3I L5 H,

12
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First byte transmitied

JERG-2-432

Target SpW Address Target SpV Address
Target Logical Address Protocol Identifier Instruction Key
Reply Address Reply Address Reply Address Reply Address
Reply Address Reply Address Reply Address Reply Address
Reply Address Reply Address Reply Address Reply Address
Initiator Logical Address | Transaction Identifier (MS) | Transaction Identifier (LS) Extended Address
Address (MS) Address Address Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC
EOP | Last byte transmitied
Bits in Instruction Field
MSB LSB
|Resenved=G|Con'lmnd=1| Read=0 |Veri|5fdata=0| Reply = 1 |"‘°h’;“i’§c"m(;’ Reply Address Length |

I._ Packet Type

Command

Je

e

Reply Address Length —ul

Figure 5-8: Read Command format

¥ 5.3: RMAP Read Command D347y h 7 +—~ v b, #HACE3I NS,

First byte transmitted
Reply SpW Address Reply SpW Address
Initiator Logical Address Protocol Identifier Instruction Status
Target Logical Address | Transaction Identifier (MS) | Transaction Idensfier (LS) Reserved =0
Data Length (MS) Data Length Data Length (LS) Header CRC
Data Data Data Data
Data Data
Data Data CRC EOP
Last byte transmitted
Bits in Instruction Field
MSB LSB
|R5erved=0| Reply=0 | Read=0 IVerifyData=c| Reply =1 |'"°‘N‘f)"i:c"{é;” Reply Address Length |

L_ Packet Type

Figure 5-9: Read Reply format

Command

il

Repy Address Longih ]

5.4: RMAP Read Reply ®O/Nr > N 74—~ b, i@ HCE 3 M55 H,
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1. Write Request

9. Write Command=—"_ |
Complete Confirmation

Initiator

\\‘_

2. Write

8. Write

Reply _—

r—""ﬁ

P

Target

3. Write Data
T Request

e 4. Write Data

Authorisation

T 5. Write Data
6. \Write Data OK

7. Write Data
‘-\-_,_\_h_._\-\-‘

Indication

[X] 5.5: RMAP Write T %27 var, #HACE3I ML,

8. Read Data «— |

Confirmation

Initiator

1. Read Request \.\_\\

2. Read
~—__Command

\

7. Read

/E/GE!L_//

Target

3. Read Data
Request

4. Read Data
.—  Authorisation

T 5. ReadData

\‘_‘

T 6.Read Data

Indication

[X] 5.6: RMAP Read N W7 = WHCE3I NI,

14
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Table 5-4: Error and Status codes

JERG-2-432

Error Error Error description Applicability
code Write | Read [RMW
0 Command executed X X X
successfully
1 General error code | The detected error does not fit into the other X X X
error cases or the node does not support
further distinction between the errors
2 Unused EMAFP The Header CRC was decoded correctly but X X X
Packet Type or the packet type is reserved or the command
Command Code is not used by the RMAP protocol.
3 Invalid key The Header CRC was decoded correctly but X X X
the device key did not match that expected
by the target user application
4 Invalid Data CRC Error in the CRC of the data field X X
5 Early EOP EOP marker detected before the end of the data X
6 Too much data More than the expected amount of data in a X
command has been received
7 EEP EEP marker detected immediately after the X X X
header CRC or during the transfer of data
and Data CRC or immediately thereafter.
Indicates that there was a communication
failure of some sort on the network
8 Reserved Reserved
9 Verify buffer The verify before write bit of the command X X
overrun was set 5o that the data field was buffered in
order to verify the Data CRC before
transferring the data to target memory. The
data field was longer than able to fit inside
the verify buffer resulting in a buffer overrun
MNote that the command is not executed in
this case
10 REMAP Command The target user application did not authorise X X X
not implemented or | the requested operation. This may be because
not authorised the command requested has not been
implemented
11 RMW Data Length | The amount of data in a RMW command is X
error invalid (0x01, 0x03, 0x05, 0x07 or greater
than 0x08)
12 Invalid Target The Header CRC was decoded correctly but X X X
Logical Address the Target Logical Address was not the value
expected by the target
13-255 | Reserved All unused error codes are reserved

5.7: RMAP Status values defined in the protocol specification. M CE 3 2255,

15
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Initiator Target
1. Wnte Request‘.\\\__‘_ ]
2 Write
3. Wrte Data
|~ Request
) . ——— 4 Wrte Data
5. Wnite Reply Authorisation

’JET:-]L-/"// Rejection

6. Authorisation ,_—|

Failure Indication

5.8: T T —FAELTZEED RVAP Write F T W7 v aofl, @HXE3S L5 M,
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5.2 =W@MGTHRE

AR EHAEUE | UEHL L 7~ SpaceWire-RMAP O ELE B W I WAL EIORNEZ BT 52 L,
EEIGRINARee A7 a vy h, FasgiA+s2 L,

1. Extended Address (ZfEHET, 0x00EELTHZ &,
2. Read-Modify-Write |ZfHfH L72\>,

TR va AORTHEBEREEBE LT-RGETH L,

53 A= I —ARIHTHEER

. 2= =—R, BEORMAP h T ¥ 7 v a v EWITLCEITT L8568, hT 0¥ 2
variDaEF—LLTEAD T oYy a AT s &, BEFITRE L TERAS
NTWL T 7 oar IDUND, RER NI ar IDaEbD) T T4y
FRZEENTZHER. TDY T T A3y FOWEERead VT T AT —HDAE Y ~D
At —R ) EEPICMNT AV =g LT T — R T A LY ICREIT A e
FLUVY,

5.4 2—4Fvy MIHTHBER

A OEEL L . BAHEXDOF{bDT=H, UTZEHTHZ &,
1. ONEOD RMAP Target B4EEICIHWT, AF VKT L IC Key #EFE L7gW2 &,
2. BCHDTT—AT—H ARFETLHZ &,
3. RVAP TT7 7R & N2 AE Y fEkO Y — FigldsHl & LT 32bits 752 &,
(a) 32bits LIAAD U — RIgZfEH T 22803 H D56 1E. VAT Ak OB TR %
LERT DL,
(b) SCEICIT YA 32-bit UV — RIELISNTT 7 B AT 5550 RUAP 22~ > K37
v RERMAP U F T ARy "OT XA N T g, BlENEC7enX D idEd
HTL,
4. RMAP TT 7B A ENDHT —Z D byte alignment (L. v 7 =T 472952 L (RUAP

N&/%&Lfﬁﬁﬁéw By ST 47 oo TiuE L < CPU AE U X2 FPGA
NORAEY /L AFITBIT BT —H D byte alignment ZFEE L TS DT TIEZRWY),

5. AVAKFZV Ay

1. Read-modify-write IAADA A T 27 g 250\ T, LTFTOMAELED S b, FEL
FALARNT 7 avEICDEODLEICIVIERTH I L,

Non-verify Write (with reply)
Non-verify Write (without reply)

17
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Verify Write
Read

2. RMAP TT7 7 & AA[HE/R & A VMBI HOWT, EDOA VAN T I ailibd7 78 AN
FAENTWEINICDEDEICLVIRRTHZ L,

5.6 ZFKRLyIVY

1. RMAP TV 7 BAESNDAEVZEMOT KLy 73N, T Ry v o7 E352 L,
(D—FRT7 RLwi vl Linzd)

Bl 32bits T1 U7— ROBWAE T, 1 7— FED 0x0000_0000 72Hi1ZUFEAHE X, 2 U—FH
1% 0x0000 0004 7> HHEE 5,
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EO6E
SpaceWire—-PTP

A= CTlL. SpaceWire-PTP O 7’1 /L OME A AT 5 L & H1Z. SpaceWire-PTP 1z k=
JVARICB T 2 HE - BEAZIIET D, Zhbix, §9 TEHT 5 SpaceWire-PTP % v 7=
Subnetwork Service # I T H72DDMEDIEM L 2D FHTHLT-O HIETHOEL LTV 5D,

6.1 7O Fa/ILOBE

1 S 4 THE &35 SpaceWire-PTP 1X. SpaceWire (2856 7= / — K[H T, CCSDS Space
Packet % B —J5M] (unidirectional) \ZABik T DO D7 v ha /L Th b, SpaceWire /37 > hD
) — TEBIZ CCSDS  Space Packet Z#&# L. SpaceWire /X7 v k& UL THTFLL /) — RITEET 5,

SpaceWire—PTP D/ %7 v MuikTld, BSEMERCHIEHRIE, VA 7 0 URGER ED QoS 131
ks, oM EREA T EAE TOMERME L 70D (B L <X, SpaceWire-R 7’1 k
ANERHNDSZETHEXSTELEAERH D),

6.1.1 Ny krI7x+x—Tv bk
6. 112, SpaceWire-PTP /X7 v N7 4 —< v M &EIRT,
1. SpaceWire—PTP @ Protocol ID 1% 0x02 T % (il fH3C5E 2),

2. SpaceWire-PTP TI&EET % CCSDS Space Packet DHA X% 7 234 k (octet) LA E. 65542 /3
A B (octet) LR TRITFUL 2 B 220,

3. Status code [ZILAFOEELEWREZ LD 5 5,
0x00 SpaceWire—PTP /X4 M@ CCSDS Space Packet /34 v MEIEH

0x01 SpaceWire-PTP /X% v 75 EEP #&¥i5 C52 15 Sz
0x02 SpaceWire—PTP /X4 > FIN®D reserved field 73 non—zero T&H 5

6.1.2 SpaceWire-PTP M Eh{E

6.2 12, SpaceWire-PTP IZI51F B /37 v M iEZAE DEMER R T,

6.2 =WMLTHRE

1. AFREMEUE|ZVEHL L7~ SpaceWire-PTP @ FEIZHBWNTIE, BHXEL4ONELEHATH 2
&,
A CE 4 O TableA-1 TRENTZEFNRT A X Z ICDHOLETIERRTHZ &
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First byte transmitted
Target SpW Address Target SpW Address
Target Logical Address Protocol Identifier Resenved = 0x00 User Application
CCSDS Packet
(First Byts) CCSDS Packet CCSDS Packet CCSDS Packet
CCSDS Packet CCSDS Packet
CCSDS Packet
CCSDS Packet (Last Byte) EOP
Lasf byte fransmitfed
6.1: SpaceWire-PTP /37w h 74—~ h, w@HAXE 455 H,

1. Send Request

Inftiator

— 2. Transfer

e

. Packet

Target

Ty

T 3. Receive Indication

6.2: SpaceWire-PTP DEZ(FENE, @A CE4 20265 H,
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B1E
SpaceWire-R

AR#ETIL, SpaceWireR O 71 b= /L OMEZFHIHT S L & HIT, SpaceWireR 71 k=L H
RICBEHET2HE - HEREYIET S, Zbld, §10 THBIT 5 SpaceWireR M7=
Subnetwork Service ZFHEEBLT L7 DOBEDIKEME L R LZFHTHHIZD HIETOFEEL LTN5D,

7.1 SpaceWire-R D=

SpaceWireR |X, ATHEICEHINDIT 7Y r—y a VRICEENLEO S 5 @l T — X {nik
ZABRICT 27207 ha v Thh, MHES THEINTWD, ZOHREOEEM &L,
EEWT 7Y r—2a UREE LT — I PERICZENT ) r—ra r TRESND IR
RAET D 2B T 20, [ZEMNPEZETHDZ LA RENTHRTEX L L] BLO %E
MNEETWDZ L EZEMTHERTELZL] EVIHIBERLEATND,

SpaceWire-R 1%, KEYV 7 ¢ TEIIEAT 2B FE L 7= Joint Architecture Standard
Reliable Data Delivery Protocol (JAS RDDP; BE#ESCE: 2) 1W< 2 DEREZFHIML7ZH DT
&%, SpaceWire-R & JAS RDDP & o7& %306 ] SCE 5 IZFEMIC R LTV A 23, SpaceWire—R
THTZAAIN U7 BEE 24 L 721 #uUiE, SpaceWire-R & JAS RDDP ST AHMMENH D (T2 05,
AL FTRE T d> D) o JAS RDDP [ NASA = &' — RFEHARIT& > & —13BH%E L 72 GOES-R Reliable
Data Delivery Protocol (GRDDP; PHifi U 3) OREAILEL-b DO TH D, LarL. JAS RDDP
& GRDDP & TlE, "y X D7 53—~y FRRRSTNWEEDIT, 74—~y NEHEZITOR VR
O M A BHGEIAT 272\, SpaceWire—R & GRDDP &, [FIEEZRFEHIZL Y, 74—~ v NEHEZITIOX
VR D A A EEIAT 2720,

SpaceWireR Z#fE HFADEK L LTHOT 1 b 2 UERIZOWTIE, 7.2 HiTmAT 5,
SpaceWire—R O % 7.3 Hi TR 5, SpaceWire—R iL, [FHEIMELIAMZ BN DD
e 2R3 2 03 SHEREOMEEE X 7. 4 Hi Tk %, SpaceWireR X, = DFERE A IREN) /o — 1
AL LTCT TV r—va gt a208, y—be 20X 7.5 ficik5, 7.6 HiiZiX
SpaceWire-R 7’m1 Fa /L CHEAINL Ty NOFEEZD 7 +—~ v &R, SpaceWire-R %
9L EOERRE 7.7 #ill TP 5, 7.8 HiC SpaceWireR Z T DO LA el E %
ER IR

1.2 Spacellire-R ZfESBEN 70O FaJLEERK

SpaceWire—R (%, #8777V 7 — a VIR B ER (R 7 VAR — N F v 2L LT
ND)EFHEL, ZOLERE ETEEMT SV r—rarnbhzonzr—20y (AR
1% CCSDS @ Space Packet %) Z52{ZM DT 7V r—3 3 ZBRERET D,

SpaceWire—R Zff 9 A DKL L TOREARN T 0 b a ki, K7.10X51275,
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| Application | | Application |

¥ ¥ t 4
Transmit Transmit Receive Receive
TEP TEP TEP TEP
! ! ! !
| MUX | MUX |
| ]
| SpaceWire | -t—b| SpaceWire |

X 7.1: SpaceWireR 7o ha/LAxAZ vy 7 o7 a v 7K, A, HERIO ) — FBRZENEH 2 @0
Transmit TEP & Receive TEP Z 33 LTS 4,

X 7. 112779 & 912 SpaceWire—R IX SpaceWire (3f 3 B M) O L7 w ot LTHEHASR
%, T7bbH, SpaceWire-R AT 57 — & HAL (SpaceWire-R /X~ b LML D) IE,
SpaceWire /X7 DA —F & L TURE S L, £ DORRIZIE SpaceWire DIENETHH I D,
SpaceWire—R 734w k & SpaceWire /N7 v b E DO OBZRAZIX 7. 2 12737,

SpW Packet
0 or More End-of —
Destination SpW-R Packet Packet
Identifiers Marker

7.2 SpaceWire—R 347 > k& SpaceWire 234~ k& OE O BE%

SpaceWire-R 1%, H&FM7T 7V r—va VB E LT — 222G 7 7V r—ya URE
BZETHILEEARE LT, BEOBBETT 7V r—ra BT — X EFED AT ICE
TIAT LB L 720N, T 725, SpaceWire-R Z#{# 9 3E 1% Remote Memory Access Protocol (RMAP)
(36 5 ESM) 2 5 MBI,

ETCal 7= £ 512, SpaceWire-R %1 9 5FH 1L SpaceWire ORENEHEINADT, —DOD
SpaceWire %> b U —27 FTClL—& & SpaceWire 7 RLAZfEHT A2 LI X > CT—x%H D0
IIZHRZDIREEITH) ZEHTED, ZOHARIT, TNENOREE—ZEXNTLICEZ D N T
AR—= b F ¥ RXNVERET D, £lo. —DODRE-ZESTEED 7 U AR— M F ¥ XV AR
ELTHRW,

JL— A B fE Y EAEIL, V—F IR DHEEE A RET D 72012 SpaceWire-D (SpaceWire EFEZEER
ETCHFFOZ A 221y NEFIH LCRSEIZELOTOO T e ha/) ZfHLTHRW, £
DBFEIE. — DB D WIFHEED T AR — hF ¥ KM SpaceWire-D ED—2d 5 W IFTHEED
ZA ATy MIEIDHTHND ZEIZRD,

7.3 SpaceWire-R Q%

SpaceWire-R DRFRMFEHFNILATDO LS b D TH D,
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1. BB BN T — X B O 7 ot v b ~OEBRT — % O, FlziF. 32
AT THRGBE S NT-EB 2 EGABEFO 7ot v HCiE T2 L9 %56, 20 L9577
A%, CCSDS O Space Packet Z&|Xf# 912, EifT — ¥ % HH% SpaceWireR TI&ikd %
ZliTe b,

2. BT — 2B OB D KA BEREE ~OWHLE BT — & DRk, iz iX,
FREOEBMEHO 7 a3 TR I - B8 2 1 B RIET DRI KA &S EEE
(F s L2512 1) i AT 558, = OB JUBLA 2 D6 — 4 % CCSDS
@ Space Packet ¥l & L T SpaceWire-R TIaETHZ Liti b,

3. KREABLEEBNOBEKI~OX T ) v 77— O ERE, Flz1E, RS &L
E (T =X L a—F R E) IS TN DT — X 2 BT RiET 5 7= DI lE L i
ETHHE, ZOLAL. REEEREEICHEMI LTS CCSDS Space Packet %
SpaceWireR TImixd 52 &Il b,

1.4 SpaceWire-R M#RE

SpaceWire—R ORERE D E % LU FIZik R 5,
7.4.1 ZE{k

SpaceWire—R I%. & % SpaceWire @7 KL A5 R SpaceWire FFET KL A~ELND
BEORH 2 DT —2DOFiNEOEELEDICLTHRDLLEHEALL OBEETIHHEEEZA L TND,
INETNDOT —ZDWHIULT—DOD N T L AR— " Fy o2 lED B ToNDE, FLAD T A
A= " F v U FVIMSLCHIE S, R TV AR— " F v oL T e T — ZmiEDO R 2R E
Tx%, ¥77. "IV AR— " F Y U XNV TEOBEEZRETHZ L L TESD, M T AR—
hF v R K D ZEALD BARKZE BN OV T, 7.6 (2%,

1.4.2 T—5458

EEMOT 7YV r—va (¥ 7.1 Z28) 025 SpaceWlireR IZH5 2 bveT — &% OILHR
SpaceWireR T3 55 — X BN (72 5B SpaceWire-R /X7 v b)) L0 H KEWEE,
SpaceWireR IX, 52 677 —Z D% SpaceWireR /X7 > N TIRETE 5 L9 ITEEOT —
ZIWZEITHEEZAE L TWD, ZEMTIEX, BElashieTr—4222ELEA. #ED
SpaceWire R /X7 > NE VDT —F 2L L w7 — X 2G5O T 7Y r—ya ViZmid 5,

1.4.3 {EHH

SpaceWire—R |, #EMT 7V r—rva (X 7.1 2) L0 52T —4%% THRITNA
<, BELRL, BAONTEFEYIZ) ZEROT 7Y r—ya @it s 2 E#RIELTY
5o ZIVEFEHT H72DIZ, SpaceWire—R Tl, 1B{3 S 4172 SpaceWire-R /X7 v FARIEL K ZE &
NN E I DEHER L, ZESINTWRWEEIZIEF U SpaceWVireR /N7 v hEFXET L7200
FEREZ A LT 5,
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1.4.4 JOo—#l@ECGETSaY)

SpaceWire-R (%, A7 a U #Ee L LT, EMNHSEEMNC TENTZ T D SpaceWire-R /37
v Fe EBIZZERETH I 2D ENTESL, L, ZEATZELERLRWVWE D
72800 SpaceWireR /X7 v FERFBMITEELTLE I Z L EZBETHT-ODKEETH D,

1.4.5 N—FE—FEFH TP 3V)

SpaceWire-R (X, A7 v a UHREL LT, EZETRET =R H 72V EFTH, RERH D
UNESZAE2Y TEIBRE R (TR0 BZEMH DVIEEEN) N EZAETHENE I D] 2
BTDHIENTEHLHIITR-oTWVWA,

7.5 SpaceWire-R DH—E X

SpaceWire-R 287 7V 7r—3 a AR 2 — B ROWME LU TICHE <D, ZZTH—FE
2 & 1%, SpaceWire—R 2% APT (Application Program Interface)Zi@ U C7 7 U 7 —3 g Ll
TOHHEDZ & ThD,

+ Channel control service: Transmit TEP <° Receive TEP ORREZHIH T A= d DY —E
Ao
+ Data transfer service: TEP ZE U CF — X 2 EZ{ET+ A5V —E &,

7.5.1 F ¥ RJL&|#HY—E X (Channel control service)

L. T U — 3 2 SpaceWireR 7 kL OAREEA T A0 DY — A TH S,
BRI, 7V A=y a0k, 2OV —EREFEHLTEED N T U AR— N Fy RV E
Open & 5\ Close 5 Z & % SpaceWire—R 7' & b 2 /LICHE/R CT& 5 GEMNIE I SCE 5 2RO
Z &), F7z. SpaceWireR 7' hams T 7Y r— g NIHBAEOREZ BT HEEL AT
5.

F ¥ FHHP—E XA TERINTWAS Y T 4 7 MBI IR DED

+ ChannelControl. request: N7 7Y 7 — 3 M, $5 Transport Channel TEH I
% Transmit TEP & L <|& Receive TEP OIRFEZZEE T 5720 HD TEP (ZXxF L TY
JEANEETEOICHEAIND,

+ ChannelControl. indication: Transmit TEP X° Receive TEP 2 EAL7 7V r—3 3 12
TEP DIRBEZA L2 AT 5 o DI &1 D,

7.5.2 T—#AE5%Y—E X (Data transfer service)

OV —v 2RI, TV — 3 0 Spacellire-R 71 AL EHWTTF — X 25T 5720
DY —ERATHD,

EEMOT 7Y r—ra i, 2OV —ERAEHWTEETRET — X O8l% Spacellire-R |2
P9, SpaceWire R W HIX7T 7V 7r— g ANZENENDT —F OIUZHOW T OHEEFER (T 72
b, BEMTEEELZE LS ZITMITENE 0, BLO, ZEMTELIZEINLENE I )%
HWHIT D,

SZEWMOT 7Y r—ya i, 2O —EREHWTEE ST —% OL% SpaceWire-R K&
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D ZITES,
FHEEEF—E A TERINTWATY I 7 0 7 B I RO\,

- DataTransfer. request: T —XE(ET 7V —3 3 M, Transmit TEP |Z%t L CF—%
FEERZEAT DO HIND,

+ DataTransferNotify. indication: Transmit TEP BT —HXEET 7V r— 3 AZx LT,
SDU DIE(EIZBIET 54 N> & @mT o770l sh b,

+ DataTransfer. indication: Receive TEP 23%{5 L7=SDU &7 — X257 7V r—a v
BT DI DIEH S5,

1.6 /1’45y FERIENRYY R TA—T Y b

SpaceWireR 7’v ha /L Cix, £ 7.1 Oy bEHWTT—XBEEZEHT S, HxoD
SpaceWire—R 7347 v~ ~ &, SpaceWire /X% > b ® Cargo ¥i7IZX 7.3 DX 972 7 #—~ v b TIHFH
BT HZ L TRAINS,

# 7.1: SpaceWire-R /34~ s OFfE¥E

Packet Type Description
0 Data Packet

1 Data Ack Packet
2 Control Packet (Open Command)
3 Control Packet (Close Command)
4 Heartbeat Packet
5 Heartbeat Ack Packet
5] Flow Control Packet and Flow Control Ack Packet
Fi Control Ack Packet
Header
| Packet Control
Dest. | Protocal | Pratacol | Sec. Hdr, Seq Packet | Payload | Channel
SLA T8} Version Flag Flags Type Length | Number
2 bits 1 bit 2 bits 3 bits
1octet | 1 octet ‘ 1 octet Zoctet | 2 octet
Payload ——I Trailer
Address Control Source Address Sec
Seq. RAsvd. Prefix Source Headler Application CRC
Mumber | Spare | Length Frefix SLA (Optional) Data
4 bits 4 bits
1 octat 1 octet M octets 1 octet X oclels | 2 octets
|

7.3: SpaceWire-R %7~ hD 7 +—~ v b, WHXES 65| H
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1.7 SpaceWire-R Z#ESBEDIER

ZIZT, FIUAR— M TF v RO A2 BHEICEAT 5,

Bl 23X, 2 E TR IS T —HX T, a~ 2y RN AXF—E 7T —FD X ) ITHED
U7 NE A LHENCHW S, [BEBIEDOFEL R 2T 57— bbiuk, BHIFERSCAEY
T—=F2DE T TEIZHIELIEEINIIT, BIERMZR EIIRICLRWY] EWH T—2 8 dH
Lo ZOXH, F—AOEETLICEREINA—E ZDE (Quality of Service, QoS) 7 H7p

BEMWBHDHN, FTUAR— M TF ¥ XML, ZNHDORR L —ERADOEEEBRT L7201
bz enTED,

FEOHOBEEIT. VIAZ AL LEBEAD NT v AR— FFr 2 EBAKERCATY 5F—&
HO KNI UVAR= N TF ¥ U RNV ERET D, ZOHE, BIHED TV AR— M F ¥ XVITHBRHE L
DEBREEZEGSHREL, MBZEOT —X ZRIFFICEDILEND D51, AIEOT — X BEIZED
N5, e, NIV AR— b F ¥ R T EZHHINT A —Z 2SR ET DH I ENTE, BiE
D KT AR— B?%Zwi%%ib%&Kv@@@ﬁ%$é< RET D GEITEACE 5 &
Moz &), ZNICEY, BIED N7 U AR— M F ¥ RV TEET T —0N8AE LTSEAIEL, B
B%Tﬁ%éﬂé:k&:fxw\ E?ﬁéhé"ﬁ—EX@EK@’E}L?:%U%MV&éhé:M:tﬁéo

1.8 Z@MTHRE

1. AEREFEEUE | UHEHL L7~ SpaceWire—R DFEIEIZ B W TCIT @ CES ONEEEHTH = &,

2. WHXESHNOLFEIZELO LN, EEICERA[GERA T > a VIHBIZOWT, EIRL
TR % ICD O LETIRRTH I L,

iR SpaceWire R 7ua ha A ZEH LI SVWOBEERERL A 7 o SO M RERRE Bz
T CE 1 22 BT5 2 L,
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FT8E
SpaceWire-RMAP [Z &k % Subnetwork Service

8.1 HIZE

SpaceWire-RMAP % H 7= Subnetwork service OMEEEA LI FIZRT,

1. SpaceWire—RMAP % V7= Subnetwork service IX. RMAP Read 33 JX OV RMAP Write Z T Lk
R A Y DT —F Zfrikd % 7=, CCSDS SOIS (i 3¢ 7) @ Subnetwork J& D LLF D H—
ERX A RAEFRETH D,

(a) Packet Service
(b) Memory Access Service
(c) Synchronization Service |ZMEEZRBFEAEHROEME

2. RMAP /X7 R DARIERIZ Y TV 2 A DELRGEDS LB /255513, TALOJE & LT SpaceWire-D &
MWTERERER Y NU—7 G EZHRMT 2,

3. RMAP Z V7= Subnetwork service i, U 7 /VH A LMEAREE E OFEVERC 2 —VHERRIC BT 5

LOLROT E0 D, EITHEANZ R (Bas Ol Housekeeping 7 — & OUNELE) T H

%*E/IF_ LT3, /XTAux.ﬁ@n’i%/k%“C RMAP % FH\ 7= Subnetwork service TZEK (i
BB Nl T SN A EAIE. S v a B FOBRTF —ZERICFHIA LTS X,

4. RMAP ERIZFEHIEI ORI 722D CCSDS SOIS 23 E T % Resource Reservation
Function ® 9 &, Assured (FEEHIHEIH V) & L <X Guaranteed (VU 72 A LMD IE
HilfE1 & v ) @ Subnetwork service ZZEI 9 H7-, RMAP Reply % AV - &2 HEST
%o (RMAP & TR EHIM A6 83, EALD SMC & THEREZIT/R25 2L b TE 5
O, RVAP @ COHFEOMN « MERIZT AT LG OA T a o ThD)

8.1.1 2&HNEHE

SpaceWire—RMAP |Z L % Subnetwork service (281 2 BRHIARIRTE Z UL FIZRT,
1. /7\7‘J>~pxu1‘@/\ Vx—v g e LA EE R ESE 570, v~ AX SR D1 —
#% iZxt L Pull OTF —Z@EOHLTHEIE —EAZEBLT L, DFV, v A XTI
T RMAP Initiator TH Y | = —WHEBRIT 12 RMAP Target & L CEIET 5,

2. 2= WHEER N~ A XTI L, T — e ZRZ @I 271k L LT, v AZH&R S
Polling ZAH 4 %,

3. [Bik9 55 —H DAL Service Data Unit & L <X Raw Data THHZ &, WEVH—E R
LTS TRORMIEEFR 8. 2 2B,

4, 2—PHER T LI KT —F (T LA N /a~vy R)OEBEEDTEDIHAT 20— 2%,
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B 5/ AZ D E & BITEIR - IRETDH 2 L,

5. SpaceWireD (2K 2D VU TI/H A AVERGEDME R/ AERIZ Y AT ARG OEBETRET 5 Z
ko

6. FIEHIEHOFET, AT LFEFOF T LD SMEC J& THEE & 72 H3@ERER] (7= & 213 TC
Packet MEXiAZ, T™M Packet 6D HK & — X DFAH L., B HF L A R EET ™
Packet DFHAH L7 E) T LICETHZ L,

7. WEV—ERZT LT, RMAP D AE Y ZEMNORE2 D ATV fERAZEI D YT TTF—ZD%T
FELICHEHTDZ L,

8.1.2 IR#tEh B Subnetwork service
UFOHTRr v 3T
1. Packet Service
2. Memory Access Service
3. Synchronization Service (Z & B 72 BFZI1E R OB

D4 Subnetwork service OB ZFHEAT 5,
fifl & @ Subnetwork service DFfMiIX§8.2, §8.3. §8.4 THET 5,

8.1.2.1 Packet Service
1. Service Data Unit & / — R TIEET HHERE AR 5,

2. WEHFRITIIEC T, LTO@EY—EREHET 5,

<~ AH U H{5E Master—trigger Data Transfer)

- < AXZ MY H Write ¥ —E A (Master—trigger SpacePacket Write Service)
(572 U = Best effort B, H&Hilf#HIH Y = Assured )

- < A% hVY H Read 4 — 1t A (Master—trigger SpacePacket Read Service)

(B 50|72 L = Best effort B, FEH|#EIH D = Assured )

a—H WY HipE (User—trigger Data Transfer)

- Assured ! = — % K~ U 4 Read ¥ — B A (Assured-class user—trigger
SpacePacket Read Service)

- BestEffort !zt —+4 kU 4 Read — bt & (Best—effort—-class user—trigger
SpacePacket Read Service)

R Lo Best effort M « Assured BIDA FRIZHOUWNTIE, CCSDS SOIS @ Resource
Reserved Function @ traffic classGEAFET) EXnLTWbD, Zivbit,
FEHIE O, 35 L SpaceWireD BOMADOHMIIG LT, £8.1DLH
WO EZ D Z &,

3. I=AZ FNUMEE] TlE, ~AXEERDN T2 2 A 27 TRMAP Write & L < X RMAP
Read % Ffii L Ca—VHEIRIZ (D) T — X {5k T 5,
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4, Ta—F RUTEE] TiE, v AX RN —PREEEDORE Y 7 2 A 75 7 (H LI
TBERNS 7 MO EZR—V T L, BEV I AR ELZEXIZ, S AXDBFTED
RMAP 7 7 2 A% FATTHZ & T —PHEmN O~ A XN T — X B fnikd 5,

# 8.1 : Packet Service DFf#SA,
SpaceWire-D M{ER BEFIH Hi9 S traffic class

&L &L Best Effort traffic class
&L »b Assured traffic class
»Hn A Reserved traffic class
»Hh »b Guaranteed traffic class

8.1.2.2 Memory Access Service

1. BEBEDOAT —H AFHHBLLET—% 2o —D LI AXBEEOEX ALY, 22—
PHEEEND L VA K AR VERIIT 7 AT HHEREZ T 5,

2. SAHAEZXTHT —HXILRaw Data B T 5,

3. Z—WHEEM DO Z R LT B 700, REMER - FAHENIIREE L 22, D5EMRR - 5
P VB2 541X, Subnetwork B LV & ETOBIZIBWT, HFEEHETHZ &,

8.1.2.3 Synchronization Service CORZIIEHRDELE

1. BZ~ 2 2 b 22— PRI L TR i 2 F S AT RE 2 2 5,

2. WEZIE I CCSDS Unsegmented Code (CUC) & L<IiE., 2 v 3 2 LIZEZ L7 Raw Data
ARORZE®RE T 5,

R Raw Data BPRiZ7 v v MEFTH D, 21 CUC D Time Field (T-Field) D
X APBSBE L . Coarse time B X N Fine time D MgIX, Yol =7 MOERIZHE
STRET D LT, CUC ZRANWTHE & REORFAIEHROLBLNAIRE L 72 0 | 3G
ORBLRM ET 5 WS D,

)
EBJ'
4&?

S
Tup

3. CUC O%E D, Raw Data EADHZ AL, K7 4 —/V FOE v MESER, 0F il

BREL7mY =7 P ZEICLETHEL, EaaRGHE oM TRAT L L,

# 8. 2:Subnetworkservice &7 —HE;

Subnetwork service TF—I R
Packet Service Service Data Unit
Memory Access Service Raw Data
Synchronization Service | CCSDS Unsegmented Code (CUC) or Raw Data
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8.1.3 RMAP Reply Z R U f=FX Hll{H

SpaceWire X v hU—27|ZBW\WTiE, By h=T7 =XV 78R 4ELDE, U 7Y])
Wr, V7LD FIRIC LD U o7 3ARE L 72 R4 T 9 D, RMAP Command /37 v k<0
RMAP Reply /37 > RAMaESILTCWDHERPIZY 7 U S D & 237 v M@ Torlr < i,
EEP T S U7 RECToi b i@ < e d b, T b DA, RMAP Target {H]C RMAP  Command
NIE LS IR SN2k >72 0 . RMAP Target /%K% L 72 RMAP Reply A3 RMAP Initiator flZIEH
(2T, RMAP R U7 va U RET Ll i2 b,

SpaceWire—RMAP (Z X 2 (E—EAD Y b, T — X ORIk e VLB LT HBE—7 v
ATRMAP R oW 7 va UK LTSS, KIRLIZ N7 %27 2 9 2@ RMAP  Command "Cfifi
LCWe kT8 Z7vay ID ERCFT U I ar ID EEZHEEL T AXEZRN D RMAP
Command ZFHEXF L, NT7U 7T a v 2HEIATTLH, 2 —FHEESRIC T 5 FERFO RMAP
FUW 7 va o OUERIL, RIAP Write DA & Read DA TR S 720, LT T ICHE
T 5,

8.1.3.1 RMAP Write &I+ 5 BEiXHIfE

1. ~ A H AR —FHEZRIT RUAP Write T2 FEHIEH D& T 27 2 3 L Tld, Reply &
DIEETRIAP Write a2~ R X7y MEEHTLHZE, T 7 a2 IDIE, ke
T2 — IR F OMEV —EATHIE T 7 v A2 FEh Lt & L RBAR2D TV r v
aryIDERETDHZ L,

BERER NEEHTLIED, v AXEER TIIa— VS E., BE— A EICKED
FFZoH g THRALE NI o7 g ID OEFEREERNE CRiE L
TEBLILELRH D,

2. <V AXBEERDNIERER] (X A L7 v MEFR) LANIZ RMAP Write Reply #7528 TX 72 WG4
RMAP Write Z i T9 A0, LD RMAP Write 2~> K234 FERIL R T oo g
v ID A5 L7~ RMAP Write ==~ > R&AERR LEHT A2 &,

3. a—WHEETIE. FT U F 7 ar IDOEICEHDL T, BV RIAP 2~ REETT 5
&, KeyRAEY T FL R, 7F—F BFHICHER T, HFESIVTE RMAP Write =
< ROFEY, FHIEIRICAEY 7 RURIZEL M7 %27 23> 1D T 7z RVAP Write
avy RERICABED A~ BTy ) BEWEEETY, EZRABEELZIATT D2 L,

4. FEICXY, F—OF7 =N EHEAIEZAEND 2 LI2 X2 BELEEOPERRDPMLERIGE
X, BT 7Y r—va o TRINT A L,
Bl /=& ziE. Assured B~ A % N U Write ¥— E &2 CCSDS SpacePacket @ TC Packet
Zo— RS EXATEE. 1 H D RVAP Write (X —VHESRICEEL, ZE LT
— % (TC Packet) (FEXIAEN-LT 5, EXIAENT-T—H (TC Packet) X LNz 7 7
Ur—3 g T%E &, TC Packet N APID RO —4 L AT 7 o B EED 4 i % F
=y 7 LThD, FYThUIKIGT Ha~y FREITIND, 2O RMAP Write (2%}
9% RMAP Write Reply 2MBIEL T —IC Lo T AZEIRICR S o 123G, v A4
BESHIFC h T o272 a > 1D 245 L CH L TC Packet % FESE RMAP Write 3%,
ZORVAP Write 2~ R&EZ(E Lo —Vias Cld, EXIALIEZ I L, Eu iz
F— % (1C Packet) & BN 7 7V r—3 g A@ET 5, 5 —% (IC Packet) {5 L
7o AL T 7V sr—3 3 %, TC Packet WD —4 2 A0 7w X NHiRIFEIT LT-a~
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VRO AR TR ERITHDL I ENLHEEaY Y R THDLZ L EMIL,
FAT LR RMAP Write OALFEZ D & OIZIERIZFEIT SN D 28, 22— REERPN O RMAP
Target HEREIL RMAP Write Reply % (RMAP Initiator T 5H)~ A ZHEAIZIRET 5,
Z @ Reply MIEFIZ~ A X BEZRICEAIVUX, FFE L72 RMAP Write =~ o R2SIER (CALE]
SN N~ AA BT TE D,

8.1.3.2 RMAP Read IZ 517 % 5 il

1. v AZEIRDIBER (2 A4 57 7 NREfE) LLAIZ RMAP Read Reply %5218 TE 2 WG4
RMAP Read ZFafT4 A7, JLDO RMAP Read =~ K347 v RERIU T ooy g
ID #+}5- L7 RMAP Read 2~ > RAVERR LEHT 5 2 &,

2. 2 —YHEEMAICIL, Assured Bt —F K U 5 Read @9 — A CTHIf4 2 X £ VU fElKIcD
WTIE, BEY—F VATT —XIENIEFIZHE T LI-F e~ A X e bimmans £
TiE, HEHESA LB AT VEROT — X 2 FH LN &,

(a) WEFMEEFIZEIY, ~AFEENG, T —FWENEFIZET LcEN@mIh
TRUVRBE D kGE L7235 A ST 5 728, kIS T — & REF & ki3 2 Ik RE
DEA LT N ZHET 20, §lffla~y FCBEY—47 L 2SS )
v hTEALIITLTELLZ L,

(b)) #A L7 U EMZRETSEE, ICD HOXLEICLY, AFVHEBIEDH A A
7 NG ERRT S 2 L,

(c) HlfElz~> RIiZk2 Uty MTOWTIE, §E/llT SMAC B TORE, MasDT L a~
FEFB L, VAT AERENCKFET B,

3. —PHEERMITIX, RMAP Read IZxF L CHEHEHALELRBEY—EATHHT L AEY
BEIZ OV T RMAP Read EN728HA1E. P03 7 v a s IDICEbLLTZDOL EEFFLT
W5 AE U FE DT —Z % RMAP Read Reply & L TIRZETHZ &, T—FHAH LICZEW
T 7 —NRAELEHAIE., @R ) 774 AT —X A%%E L= RIAP Reply ZiKikd %
Z&,

4, < AZHEZ T, BERELL EFEEEZFRITL TH RMAP Read 2N IEFIZ5E T LAAWES. B
KT T r—a BT AT L,

MR MEAMRAREASNRELEZZ YT D20, ZoBMEZIT C T 7Y 7r—
TarTIERE Y MU —7 ~OUEE ORI A Fhi T 2 5 ORE DN MLETH D,
LTS AT DRI L 72 5,

=111}

8.1.3.3 +3v¥ULavIDDERALE

. 6y DT ID%, FUNEY RETFALI6-NEY hD 25D 7 4 —/L R
WZorEIT B,

2. FINE Y MI, v AZBERICBNT R T o7 va L ofEil(F—5 > F el a—F
. BEV—EROMEN], v AFEENTOT 7Y r—=a UF) 2T 572D iy
50
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3. ™16 NEw NI, "I HF o7 ar D —r L ARG ANLRERU T ¥ 723
VIEMIOFRTO N T YT T a L OEBBIO DI WS,

4. NOBAKRWREIZT ey =7 FTEICTRET H 2 &,

8.2 Packet Service

SpaceWire—RMAP |Z 1 % Packet Service IZ, Service Data Unit DIRiEX A X V7 HIRET D
Bl Lo T, v~ A MU Tk (F AZBEGEDFITED Z A 7 T aEfmERE Hd) &2 —
WU L (Z—FREERDITED X A 2 2 7 Tk E R 2 ) I KBl s b,

~ A S U H5ikT Service Data Unit DImEHMIZ LY, LLFD 2 212 KBlsihsd, e
MUTBW T, BEGHEOAMEITRIRTE 5, FREH1E 2 50 L 725813 CCSDS SOIS @ Best
Effort class, FHlHIZ FEhET H8E1% CCSDS SOIS @ Assured class O —ERE/2D,
SpaceWire-D ZfEH L7V 7 V% A LVERIEAZ R T 5256 1%. £ 1LE 1L Reserved class,
Guaranteed class (2%t 5,

1. <RX& MU G Write —E X (Master—trigger SpacePacket Write Service)
(F%H|#H72 L = Best effort &, FEEH#H%H D = Assured Hl)
~ ARG o — PR Service Data Unit @ RMAP Write,
gD

« TC Packet ®E: X AL

2. wAHX kY 4 Read ¥ —E R (Master—trigger SpacePacket Read Service)
(FEH|MH72 L = Best effort &, FEX##%H D = Assured Hl)
Vv ALKEERIC L B —PHERR 5 D Service Data Unit @ RMAP Read,
RiEOH)

- TM Packet JE=.0D HK & — & OFEAH L
« TM Packet JER DT L+ F— X DFELH L

e EFCo Best effort %Y - Assured BIDAFRZOWTIL, CCSDS SOIS @ Resource
Reserved Function @ traffic classGEHCET) XL LTW5A, Ziubid, H
KR OFE, IO, SpaceWireD DM DOAEIZIN U T, £8.1 DK HITHE
OEZDHZ &,

2= M FREIHFEREOFEIZLY . LITO 2 212Kl d,

1. Assured B —¥ KV 4 Read ¥ — E X (Assured-class user—-trigger SpacePacket Read
Service)
~ AR L A — RSN S D Service Data Unit ¢ RMAP Read, RMAP Read |2 & A 1x
EERDOKR—TU 7 Service Data Unit @ RMAP Read (1[A]) . acknowledge ¢ RMAP
Write ®FNE T double handshake Di@{E A 1TV . CCSDS SOIS Assured class DV —E A%
R’ 5,
Mo fi

- TM Packet JTER.D HK & — & OFIH L
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2. BestEffort Bl — K 1 & Read ¥— B & (Best—effort—class user—trigger SpacePacket
Read Service)
~ AL BRI K D —EEEE DN 5 D Service Data Unit @ RMAP Read, "—VU > 712k %
13 NEORER L . EHUTHEL FFEHE L O Service Data Unit @ RMAP Read (1 [A]~
#HE¥51a]) T CCSDS SOIS Best Effort class Y —vE 2 &4 %, lAssured Bl — |
U 7 Read Hh—¥E A | Ll LT, &7 RMAP Read 73 AJRE,
Jispe Xl

- TM Packet JTER.D HK & — &% OFIH L
- TM Packet JER DO L% F— X DFELH L

iR 30 Best effort B « Assured BIDZFRIZOUWNTIL, CCSDS SOIS ¢ Resource
Reserved Function @ traffic class CGEMANET) XL L TW5, Ziubit,
FEHIEOA M, 55 L0 SpaceWireD BOMHOHFMIZIL LT, £8. 1D L HIT
MONEZDHZ &,

SpaceWire-D ZffH L7V 7 /¥ A AMHARFEEZ BT 25613, 1. & 2. 3ENEI [Reserved
Bla—4 KN 4 Read — Y 2 |, lGuaranteed Bz —H% KU H Read — B 2| L7225,
IO T, flx O@fEYr— v A0@ETFIEEHRET 5,

8.21 WRAFYHWriteH—EX

~ AKX NUH Write —E A TIX, RMAP Write h 7 %27 v a ko T, v AXEGRND =
— P HERE~ TC Packet %50 Service Data Unit #{niEd %,

L 2—WHERT, ~ A% FY H Write ¥ —EAHAE VU fEBZEZR L, RMAP TT 7 & 2 AlHe
29252 &,

2. WAL I AT ) r— g B OBRICE &SV Service Data Unit % RMAP
Write Ca—PEEDO~ A Z KU T Write —E A AE Y fHIRIZZE X AT,

3. Z—WHEE T <~ AX FU A Write B —E A A E U 4EIKIZ Service Data Unit 23E XA
Iz bmE, BTV =g IZlRET 52 L,

4. —WREERN D RMAP Target #GEIX. Service Data Unit D AE U ~DE X IALMBENTE
T L7-5 RMAP Reply i3k 5 Z & (RMAP Write =< > K %4 > b ® Instruction 7 4 —
JL RCReply MERENTWDHE)

5. A& MU Write F—EXZOWTHEREZFIHT 008 9 NI AT L5KEHCTHIE
5 &, FEHEEZITR O HEIE. 8. L3 DHIEICHES Z &,

6. FEHIE 2 LRWEEE . RUAP Write T %7 3 28U T, RMAP Reply # R4
HINE I, VAT AR THET S Z &,

7. 22—V TO RMAP Target #§HE & FAL7 77U r—3 3 » OREIO Service Data Unit ™
VTP LiX Service Data Unit OHANL T atomic THhH Z & (e.g. RMAP Target HEREDSIN
/S AT 7 & AT Service Data Unit & CPUD A A > AE VIZEXIAATWDHRFIZ, £
DWNEZ CPU BT T Z ERRNE T HI L),
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W AY e 21—
Subnetwork] Subnetwork ] [ RMAP [ RMAP ] Subnetwork l Subnetwork
SENVice user service provider f-x—4H F—uk service provider SEMvice user
PACKET SEND
request i

-

FTAE | U Write
S BH b,

RMAP Write 3R

Hephd 0

RIAP Write
Command
BMAP Write 3% 2+ |
T T RA
SDUEE#REHA
PACKET RECENE _
Jindication i
EMAP Write Rephy
Status = Success
RMAP Write
BEARE

TAE b UHWrite
=T

X 8. 1: FEHIENIAELARWVGEAED~AZ MU H Wirite P—EADRMAP T W7 v a2y,
KR 2 L722 WA T Instruction 7 4 —/L KT Reply 23 ZR & LTV ALIE RMAP Target
]I X RMAP Write Reply ZiKiEd 5,

8.21.1 RRAPFYHWrite b —ERD FSUHFHI L avDFih

8. 112, HEHIEELDO~ AKX N H Write P—EAD RIAP F T > H 7 o3 Dz r
7T

8.2 12, FXEHIEAY O~AZ Y H Write —E AT, FENIAE LARWEEED RIAP
TV v a rofinERT,

[48.312, FEHIEAY D~ A% LU HlWirite P—E X THENRTKAEL, 1 EFHOHETHT
VYT a I LT A D RIAP R T Uy g Lo E R,

8.4 12, FEHIEAY D~Z % N U H Write —E X THENHAE L, BERE M) o LR
FOHEAZEMBLTL T o HF 7o a 5T Lo BEomnagr®d,
8.21.2 RRAMYHWrite H—ERIZCDLNTD/INT A%

A LRy b

~ A A KEZRDN RMAP Write 2479 # A L A1 b (SpaceWire-D 2l 4 554,
A U HEIK

~AHX N Write & —E AT Service Data Unit ZEXALAEY 7 L A,
BREDHE

A 2 FERE T D00 E D D,
BRETOXA LT YU HRE

Reply N7 v NOZERH XA L7 7 hE TORR,
BEFRITEIE

B CHREHIE A2 RIT9 5 0,
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service user service provider) ul

[Subne twork ] Subnetwork R

JERG-2-432

PACKET SEND
request

¥AF k- UAWrite
NN

RMAP WriteB®

I 17z
MAP RMAP Subnetwork Subnetwork
L I—F F—w b service provider| service user

Rephy 3 0

BMAP Write 3=

"

BMAP Write Commang

BT TEA

BMAP Write

 AMAP Write Reply

SDUZEELD

SDURE
kFeFIavIDE
UFZA 27— 5 AW

PACKET RECEME |

Indication

X BEEA

T25 |+ UHWrite
AEFTT

X 8.2: FEHIEH Y OBPED~ AL N H Write P—EADRMAP F T W7 g o (FFENF

ELRWNES),
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AT RE I—HERE
Subnetwork Subnetwork RMAP Subnetwaork Sul:lnerwcrk ]
service user service provider Tk service provider servlc:e user
PACKET SEND
request
YA U HWrite
A
RMAP WriteZ®
Fapy & b "
] RMAP Write Command
RMAP WriteJ ¥ > i
RiTETE
SDUZEFH
SDLHMEE
E kFHFTavIDE
£ VF5 4 AT—5 A =B
T
2 PACKET RECENE _|
- indication v
o
AAR Write Reply
tus = Succes
E3
FALF IR
RMAP Write
FALF 7B
P D P
BMAP WriteZ®
Foply & b v
BMAP Write Command
RMAP WriteJv 2 1
R TE
SDUZEFH
" RMAP Write Reply hSwHFasig i
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g BT OBMIT—4 D TM Packet X°, TC Packet #5217 TAEK I D TM Packet XKD A&
VE T T—=2OMNHERATHZENTED, BEYV—T7 VAOBMILOT=D, ~ A Ziaan
2R DT — XA T 7B AT HEEOT —Z YA XX AT LFEGEHCHE LB EM &5
5, ARMEZBZROVHEHIACHEROT =22 M+ 5581F, Idle N7y FEERL TREE
INT 4 T LT AZERNOOT — X INEICH L CTEEY A ATRET S, & L<IE, RMAP
Read Reply @5 — & %A X% RMAP Read Command CHEIN-HL DLV ELI LT, 7—4 %
NT 4 THTICEETDHIENTE D,

b ShizdEy—r v 2A28HAT5 2 L2k v, Assured Bl —H K U 4 Read i#1EH—
ERALY b~ ALK, 22— LT 7 = a RN R DT OB TEETHZ L
DEGTHDHIZD, V7 2T EHWEBEY— 7 AL L THL T —H Bk g 2 m k&
Toihd,

Best Effort Bl —4 kU % Read {5 ¥ — & 2 OE[E FIMEOEIZLLFOMEY ,

1. —VHEEEM Best Effort B —4 ~ U 4 Read WV —E A TH I L72\> Service Data
Unit 0% THDER A A E VEIR) ICRET D, L 2—TiamoT L A U H
N — EBRETEOHEIL. VAT ARG CTHESNZEEMERET D,

2. ~w AZKEPEI RMAP Read 2 WA — 1 U 2 L W o —WRESR NS TH RS » R
AE Y k) EHAHT,

3. THAHZR A7y MEAEYFE] 250 TRWEES., ~ &2 X505 RIAP Read Z VT
— PR/ D Service Data Unit % RMAP Read THiAHT HlESNTWH YA X% —15
L CaediAde), 1737y Mgt T T LIz, ~ A XSRS C o — PSR E I E 9 5
NERNT >y NI o2 % 1D &85, HERBNIC 20—V b IE S
HT—HBOy MR, VAT AREFCHIES LD,

4. Best Effort Blo—4F N U Read i@{E—EADT —HFEIRIZT 7 ¥ AN H H =N, =
— PRI CEREF L CO DI NESR ANy NI U v 2 % 1 T ol &85, VAT
LEEFHCEID YT OHNTHERBNO 2 — PRI OIER & ~ X X IR O AT L 5T
F, =PRI NER L2 ToT y MPFERBNICIEES NN L H D 2
Do

b, wAXKEERNT —HINET S RMAP Read T W7 a3 T, XA L7 7 X2 RMAP Reply
DAT—HATT—NRELTH, BEIXEB LN (XA LT T NRAT—H AT T —
DLGETH v AU TEE L CWAHNERASTy N T 231 S8 5),

6. VAXBEIRDNEETHHNER Ny NI T U EZ R0 oT2 6, v A X ST RAER
T—HWES—CRAD =7V RAESE T T 5, HERHMNIZ 0 122520285 TH,
WDOR—V TN Ko THLNTHITERAST NI v Z OE T~ A X N O
TR ERHT D,
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8.2.4.1 Best Effort a—+ ~1) 4 Read BEYV—EXTHEAT I AT fEE

Best Effort Bl —4 s I H/ Read IV —E A TIL. £8. 5D L H 7 A€ U fHIk A H I 5,
Best Effort Bl=—H KU & Read WEV —ECRZH AT 52 —FEMIZIZNG DO A fEIK A
RMAP 7 7 & A FTHE/R K D10 FHT 5 Z &, £ 8.6 (T Best Effort Ble—4 kY 7 Read i#@f5 4 —
EADATEY <~ T OB ERT,

#8.5: Best Effort fl— K U # Read s@fg—E A T 5 A Y feEik,

AEUEEROLH Y AT mE
DF IR

I —FHEN Best Efort 1 — 3 ') 7 Read BIE T
—EFATHALIEW =7 BB EEIC, HALW
HAER/ Vv MRS Read TFT=FH Uy bR, BERENGOT—F HAN
ETLEESF0ET S, VAYEENEERERC &

[C RMAP Read IC K D Ii— Y 79 %,
I —HEEEH Best Efort 1 —H ') / Read BE T
— EZATHA LTcWFT— % (Service Data Unit) &= #&309
T— & R Read S8, BestEffort 1 —H kU Read BIET —E R
D= ZORT, ¥ATEEEH RMAP Read I &

DIEMENTWEST—ENET 3,

#8.6: Best Effort Bl —4 K U H Read BV —ERAD AEY <~ v 7D,

AEUHETEA R FRLA BTFERELA S0k | BEE
HAHER/ Yy S ESEE, | 0xFF80 1000 | OxFF80 1003 4
7 — 4 R OxFF80 6000 | OxFF20 9FFF 8k (8x1024)

8.2.4.2 Best Effort #a—+ k') H Read BIEH—ERXDIRE

1. = —WPHES8IT Best Effort Bl —H U Read WBEH —E X TS A F VU fHEK
(8.2.4.1 &) Z RMAP T7 7 B RAJREIC L TBL Z &,

2. ~ AHBEERIL, Best Effort Bl —4 [ U 4 Read I@{EV— B ADMUFL AT — X A & F 4
L=, HAER A N v v Z & Best Effort Bl — L U 4 Read W{EH— b %
EERAT 22— RS EICRFF TS 2 L,

3. o —VREZRIT. Best Effort Bl — U Read IBEV—E A TCH I LIZWTF —F 3384
L7eBE, 7= 27 =X HEICEE L T b, ARy MERICEZ T~ b
HTETwARPMZT—2 MDY V=X NE@HMT 5 L,

4. < ASBEEIHUERFH Z & IS — PRI O RN v FERBEZ RMAP Read (2 & 2R
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— VT EFEL, 0 TRWMENE Y FENTW= 5 Best Effort K= —4 K U 4 Read
WEV—ERADONES —r v 2 &BGT 528, R—VU 7 DRMAP Read T #7273
VIRF Y NT— 7 O—BERAREAIC LD XA AT Y N LA, TS (FREED RUAP
Read) IF1T72 T N ER AT > N T X OFFH %2 L720,

5. WNERNT Y NI T2 0 TRODEZRIZCOWT, BlESNX A LAy R TT A
21 RMAP Read Z# W T—HHEERNOLT —ZINETHZ L (HESINTWNDH A X
R L TaniAte), 137y bt T 2812, <~ A X BEERNERC o — i e I B
THHIERN T NI T B 1 bS5 L,

6. Best Effort Bl —4 K U & Read il —EADT —X{EIKICT 7 B AR H HT-NT, =
—PREEHEIT —F B IET D &L BT, RO RMAP Read |2 2 CT — X & A€ U fHIKIC &
v N L, ¥ A XG> D OO RMAP Read (2 L CTF —# ZiRES L2296 2 &, /2,
WEBCTHRFFL CWDHESR Ay NI D 2% 1 TORDEED 2 L,

7. v ALKEIRINT —ZINET S RMAP Read 7 ¥ 729 T, A L7 7 h=°RMAP Reply
DATFT—HATT—=NAELThH, BEIIE LW (F A LT T NROAT—H AT T —D
LETH, vAXEEAICTEIHL COWAHNER A N 7 o 21T 1 D &8 5),

8. VAXMEIRMNERT DM NERAT NI T ZN 01278 -o70 6, v A e IR
T—AWES—ECAD L= U RAEFETTHI L, BERMNIZ 0 1225075 T
b WOR—Y TN X o THONTZHNER AT v NI T v Z OE T~ A X s
DI ZETHFTH L,

9. ~AXBEERIL Best Effort Blo—4F kU 4 Read BIE Y —E RIZ L DT —ZINEE & 13T
2 HBEBE LI AER A NEGEIBEO AR— U > 7 (RMAP Read) & £ L), <
A S EEINE O ) ER AN N O 2 2T 52 &,

10. VAT AFEEFHIRBWT, THER AT NECh O o ZHEB O R — U o 7 )3 i S 315 Af
BMEOHD XA ATy b, [F—XHEEOFTAH UNE RS NDA/BEOH D X A LA
2y N EHETHI L,

1. VAT LFKEIZEB W T, Best Effort Bl —4 kU 4 Read BIEV — VA IZBITHT —X
INZ @ RMAP Read - A (1 [8]® RMAP Read THiH &5 TM Packet D KV )
ETDHI L,

12. L AT AREFHTBUT, BUERERINICIE 2 O 2 —PHERA S TE B85 o MK E AT
N A REHET DT L, £, & ICF— 2 EEL— FOFEICBO T, VAT AR
FHTEID T 5N BRI O 2 — PR OIS b~ 2 S B OB AT L5 T, =
— RN ER LR T Oy N RBERRINICE ShRV S L bh ) 25 2
LICEETS L,

13. Best Effort Bl=—4 KU 4 Read il ¥ —E A TlX, 7 — X 5HKD RMAP Read (22T
BALT TRV T TA AT —H AL T —IZLDFELEEMB LW EICHETDHZ &
(—FE . — 43723 RMAP Read Reply & L CilRE L7277 —#id, = —W AT EEX I
572, AP —EANTIEHEERITITE 2,

14, o —WREEST. A L7720 Service Data Unit 2355 — Z 83k 1 [B]D RMAP Read D1 X
Wkt U THEWEES . RMAP Read 2~ > Ry R CEREIND LY LB VAS R OT—
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AL TH XN (Z DA RMAP Reply OF —Z £7 4 —/)L REWUNCERETHZ L),

15. ~ A X H&EIE. RMAP Read TEEXR L7= LV HEWT —HX KD RMAP Reply /X7~ hTh,
K S 7- Service Data Unit ZEUD T 2 e nHkA = &,

16. F—2EiL, EHT2RKR Ty PREBEL., TRED b REVWFA LT H L,

fiR  SpaceWireD ZEHT 254, BELAT UV VEBELTHLHELLY A LAy
MR 7 v a v PRETTDHEIC, RNy NEEBETDHZ &,
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8.2.4.3 Best Effort a—+ ~1) A Read EEV—ERXRD S UHFH O3y

X 8.15 £ [X 8.16 {2, Best Effort = —4 KU # Read i@{E ¥ —E RADl{E L —47 v A %R
7,

TATBS d—1E
Subnetwork Subnetwork RMAP RMAP Subnetwaork Subnetwork
service user service provider [—1’:91—9 l'?‘—ﬁ' W service prcwider] [ser\ti{:e user
PACKET SEND

Jrequest

Best Effort#1 —+ I U #Read

H—EATOF—FHAERED

HABWR) U v B £ UREIC

Iy R RERE
REEhfcFy 1527

or EiiEh s mER)

Best Effortfla— | U HRead
H— 2 MR- SRR

BRMAP Read®®

RMAFP Read Command
Address=HAEFR/ 7 v FEATUER

PR/ KR .
FUEA "

ARy FEERE

RMAF Read Reply

. RMAP Read
BHEEA

‘ 1 —HE)

ARy - E=0

Best Effort® 1 —+ | U #iRead
H— A0 T—4 [N nE |
FAOERS i

HERT

REET— 5K
= T OETET

[X] 8.15: Best Effort = —4 KU & Read #{EV —E ADWE L —7 o A (HDER T v MK
FEEOR—1V ),

8.2.4.4 Best Effort #a—+ F1)HH Read BEEHF—ERD/INS A 4%

A Y GEIR
Best Effort fl=—+ Kk U % Read 83— E A CTHLER A EVFEHIKDOT KL A,

RN—=V o TDOEALIVT

H A BERr  SEE A RMAP Read THR—U U 7954 A4 LA 20 v b & JEH,
F—HNEDFAIVT

T — X fE % RMAP Read TRt T RIEEMEDH DX A LAy hE 1 XA L Av Yy NNTO
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FNF U a B BT S RMAP Read =~ RORE ORI, (— k220 RMAP
Target HEREZDMLEEC X ZREEIMMRE, & LIX, =7 v Uy WTABERFEITENTH X A A
7 MREEICEE L WRERR E 752 &)

A LT T R
TALERTH A LT T N ERAT D E TORM,
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¥ ATHEE J—1FEE]
Subnetwork Subnetwork ] RMAP ] RMAP Subnetwork Subnetwork
service user service provider A_LI—% F=T vk service provider, service user

Best Effort® 11—+ | U Read
H— 2 07— 7 NENE R

RMAP Read®# |

T

MAP Read Command
AddresseT— P
Sme=BllF T — 5t X
FIERI LR
FIEA "
TSR
EAHERINT v h AT
THED
EMAF‘ Read Reply
RMAP Read
N EEE
HHERN Ty R Eho s
L
, PACKET_RECEIVE
JIndication
EEZhic/Ur v FEE TR DE LRMAP Read TIE
RMAP Read®E$H
RMAP Read Comma{d
AddresseT— Sl
See @l T —F L
FIER/ A o
FaER "
" S50DU
HAERr oy R s
1EL L TOoIK
Best Effort® 21—+ U HRead
H—EATOF—FHATT
FEMAP Read Reply
- Sor=SOUDH L
RMAP Read
BEE
HAOER/Vrw h#howsy
1EA L T0ic

. PACKET _RECEIVE
Jindication

Best Effort&1—tf | Y #iRead
H—EADT— 7 RENETT

8.16: Best Effort Ml —4 K~ VU & Read i@E—EAD@BEL — 7 L A (T —ZINE),
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8.3 Memory Access Service

Memory Access Service IX., SpaceWire-RMAP TIIE¥EMICIEEIN D720, BIEFIEIZ DN
THRENZ R IXRR T 72,

8.3.1 RMAP Read/Write IZ& % Memory Access Service

RMAP Read/Write TAEU T 7 B AT HERO AR FEHE LTUTDOREEETDHZ &,
1. FERN MBS G BALE (SMEC JE %) TS T2 2 &,
2. Memory Access Service THUV#% 5 75— 35l Raw Data &35 &,

3. BV DT —H# D CCSDS Space Packet <° Transfer Frame. Virtual Channel Data Unit %%
DIZANIE & 7= Service Data Unit DAL, 8.2 THIET 5 Packet Service DU
NOBEF—EAEZFMATDHZ &,

4, 2—PRERNHE L CTEEIT REATY ~ v 7B IO, — P22 RMAP Initiator f#s
\ZxF LT RMAP @ A& U Z2[f] FCABT % AF VHEKIL, > AT LAREFTOBRM T~ 2 Z am
Lo — WSRO T ICD & AT 5 2 &,

5. KY—b AT« H 7 — H# UL Raw Data T D, CCSDS Space Packet X° Transfer Frame,
Virtual Channel Data Unit ZdD L D IR 7 +—~ v MAERSEH SN2V,
T =S OFERORICEEENEC 2N E D HEAFVHEHRTHRAFISINDT —H D7 +
—~ v bPBLXOWY 5 HMEDOEFRZ, 10D FTHEMAENITRT Z &,

8.3.1.1 RMAP Read/Write IZd % Memory Access Service /XS5 A 4

AEVEKET 7 BRFGR
TALBEEIDO RUAP 77 EASN D AEFVFEIKOT RL A~y 7L 2o A€ Y fEk
DFEFIAI P RE/ E E A FTREIBIME,
TIRADEAIVYT
RMAP Read/Write ® % A X 7 (SpaceWire-D #EH T HLEAIT X A LA v MEE),
A LT U R
Y ALBEIRTHEA LT U AT D £ TORFH,
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8.4 Synchronization Service TORZIIEHRNDE(E

SpaceWire—RMAP |Z X % Synchronization Service & LT, SpaceWire Timecode TIL[FHTx
TRWNERZ O ENIHTOE R &2 BLER ] & & 10~ A Z a8 (R~ A 2 fEs) 0> b = — P HEE512 RMAP
Write ICEVBEUET D A Z MU K Write Y —E R | ZifT 5,

8.4.1 <RAMYHEZWrite y—E X

8.4.1.1 TRAZ M HEZWrite t—ERXDHE

1. <V AXEEHTHERE & Lo — PREER O FFA IE B A £ Y fEIRIZ RMAP Write THEZ
HWrEEATZ &,

2. FEXIATKEZIEHRIL, IRD Timecode=0 DIKFRA TORZIE M THH Z &,

3. WZIEHRD 7 +—=~ v X, CCSDS Unsegmented Code (CUC) % L < X Raw Data & L., ~ A&
T LG OBRICIHE L CTHET H Z &,

4. AT LEgEE b R RN AR S LB G513, =T — &G Reply /37 v hDX
. b L& Reply 7w hDOZERHLEA LT U b2 2T, v~ AZMTRERKELIN
DOFEEZFITT 22 L, BERENCO W8 L3ELHEHTHZ &,

5. —WHEMAITIE, EX A ENTRELEHREZ . KD Timecode=0 DIFZ| & LT, WNHEDEF
BHREFTTH L,

HEREIE  ARGHEE T, v 22 b U T Write ¥ — B R ICOW TSR 2 HELE L,
I ARBREHEREICRBIT 2 FERIEIL N 7oV MIRBEREZ T =28 L LTV DD,
FT oYy MICREZIEE AR L T, 22— PRI, m— 7 ey 7 2 Hn
THFZIDIMFENFTRE T H D,
EETE FZEE CTHEREZ V25603, UTICEET 5 2 &, —fIZ, Reply £ & @ RMAP
Write I% Reply 72 LOZEITL HRTRy MU — 27 ORI EHHF~ A X s DL
ARNE L 72D Reply L OHFA LT R T UH 7 g VOREEHE, Reply /37
> M OFEIREDOLFL S BIN SN D 720) . REZIEMEIZHR DR Y [FIRFIC (72 & 21X T
B A DAT Y hTT)EEREEICEE LW E W ERNH D HENEL | FZIEME D=
— PN ZEAFET DLV T A H A DEROIRTRMEE 2D 5 572D AT A%
FHCBWTH DR BF BN LETH D,

8.4.1.2 TRA LY HBANrite Y—EXD FS 2P U3y

X 8. 17 |2, HEHIHE L o~ A& N HWEZ Write —EZADRMAP R T W27 3 a Ot
o,

8.4.1.3 RRA MY FHEZNrite Y—ERD/IT A4

IR
WP ZIBCAE 24772 9 A,
|7 — & D
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W2 _EAi#T% CCSDS Unsegmented Code (CUC) % L < i Raw Data JTEX.TED L 5 IcFH T
B

EFESE IR 31— isR2
Subnetwork ] RMAP [ RMAP Subnetwork Subnetwork RMAF Subnetwork Subnetwork
service provider) AT —%F |# —4 w | |service provider service user F—T bk service rovider, \service user,

RMAP Write B3R

Targete 1— 821 Doto- WEHMNE Rapy 5L
RMAP Write Command
FMAP Write 32 |
BT TEH
JE
FIEA
EsHIEE
A b
RMAP Write =R
Torger T PR Dein- BHMN S L
RMAP Write Command
RMAP WriteJ w2
HETRTE
PIER/ LR
FIoEA
FrEfESE
B0 At
RHIEE
WEFET
. TIME.request
TIME.indication ’
. TIME.request
TIME.indication )

X 8.17: Reply 72 L COMZIEMED N T ¥ 7 g v

AT Y FEIR

i) BN BE AT AT Y T RL A,
BREOFE

FEHIEZ IR T 20 E 9 D,
BEETOXA LT M

Reply /7 v N OZEFRH X A L7 7 hE TORER,
BRI TEIE

FEHIE AT 5 56, (TR & CHEHIE 2317925 0,

61



JERG-2-432

8.5 ASTRO-H/Hisaki M@EEFEH—ERXEH & DXL (55)

KRRGHERED SpaceWire-RMAP Z W ilfE ¥ — B AERDN— R & 2o T B2 2 (ASTRO-
H/Hisaki) COMEF—E R L ORIGEEF 8. TITRT,

% 8.7: ASTRO-H/Hisaki TOIE(E W — b Z & Oxfits PR

A-H/Hisaki TD SpaceWire SXEHE#T

BEY—EX Wng DBEY—ER

WAZE HK N EE 4/ B HK X EE Memory Access Service (RMAP Read)
YAYNUAHRE YAZ M) Read F—ER

REBO— ) AHUNE Guaranteed B3 —H' K~ U #J Read BIEHF—E R * *
JERIEBEI O —H N HINE Reserved 11—~V S Read BIEY —E X *
v REfE YAG N A Write T —E R

(SRS YAY MU A Write T —E R

SMU/DHFS @A RMAP Write 1 > K Memory Access Service (RMAP Write)
SpaceWire-D E[BIFED YA LZAOY hRENCE DU FILY A LAMEFRIAIZHEB L TWB T2, KR
SHZEAETEIRA L TUL\ D Assured &Y/Best-effort B TI& 7 <. Guaranteed BY/Reserved B D traffic class
Eiad, FMIEReI1ZER,
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EIE
SpaceWire-PTP [Z &k % Subnetwork service

9.1 H=E

SpaceWire-PTP % FV 7= Subnetwork service %, AR DOV —E R &ML 0[ETH 5,

1.

(a) Packet Service
(b) Synchronization Service (ZMHEZRIFLH R OEME

2. SpaceWire—PTP % iV 7= Subnetwork service TIXRSEMER ., FEflH, /AT — 3
UITERE LRV, 235 OBERENRN LA 1. SpaceWWire—R 12 X 5 Subnetwork service %
BT 50, B8 (SMC JB%) THIRIET 5 Z &,

T = HARIED ) T IVH A DVERFE, 737 > SRS O R IERF ] O fe AR FE S B 2R 35 A1
TimeCode % FHNT-BR>EIHITH (§4) 2 FrDfg & L THIHTA5Z &

Memory Access Service [ZIRMAL L 72V, Memory Access Service 23 MMELZR 4 1%, SpaceWire—
RMAP Z U 72 Subnetwork service ZFIH4 27y, EE CTHEEFIEZHET L Z &,
SpaceWire xv NU—Z7 D hARa b o7 L— NE2EET 581, SR EH S

5.
% CCSDS Space Packet DT — & &% + /3 TARik pIRE /R G IR &k 2 et 95 Z &,

9.2 Packet Service

SpaceWire—PTP % AV 7= Packet Service TiZ. SpaceWire—PTP D #HEIZFE-S T CCSDS Space
Packet % SpaceWire /X4~ M 7EM KL, /— KT SpaceWire /X7~ ~& L TBIET 5,

9.2.1 Packet Service MRFE

1. {5155 —ZJE0% CCSDS Space Packet &4 52 &,

2. CCSDS Space Packet Z &4 281X, BT 7V r—3 3 o hb OESRIZE-SV T CCSDS
Space Packet %, 58 SN 7-505C1EH (SpaceWire /SAT7 KL 2 bt a b7 KL R) &5
L T SpaceWire /X7 v Mb L, X35 Z &,

BE AL TV DD, [SpaceWire-PTP THLE X5 CCSDS Packet Transfer Service (i
HrE4 0 8§5.2) ) 2K LT, CCSDS SOIS Subnetwork service @ Packet Service

EEBTLH) W) ZEIIxnT S,
3. CCSDS Space Packet #%%f5 L7258 Clx. i ECHESIN-8ELFEITTHZ &,

Bl EEHIEIEEE D O TC Packet Z52{5 L7ctéasidL, £ TC Packet %379 5,
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B L VHEERDN D D TM Packet 2525 L7z~ A AE VX, =D TM Packet % godkfEtiic &
XIATe,

9.2.2 Packet Service M/xT5 A A%

T —HFERE L SEE
BHEEH TRV TARR/ 6 H S5 CCSDS Space Packet dD/347 » MR BEEE, %850,
CCSDS Space Packet EAKE
MR 2 {miE Z 415 CCSDS Space Packet D KEF,
CCSDS Space Packet IEHD XA I 7
(TimeCode ZHW-RipEIHIHE (§40) 2 BHT 258) HFmN EDLZ A LAYy R TED
SEIE~D/Ny R EEHT DD,

9.3 Synchronization Service THORZIFHRDEME

SpaceWire—PTP Z I\ 7= Synchronization Service Tl, SpaceWire Timecode TIXFEIHI T
TRWEFAE R A . e~ A Z R O B aR \CHE T e A TR 1L 5,

9.3.1 MZIEMEEDRE

1. WEZIE5ER 1% CCSDS Unsegmented Code (CUC)TERE 452 &,

2. fR1EX3 5 CCSDS Unsegmented Code (CUC) X, ¥R SpaceWire Timecode=0 DX A I 7
TORZINGEHRE T D &,

3. CCSDS Unsegmented Code (CUC)Z%fg L7c/— RTIX, ZELI-RAEHREZ D &I,
SpaceWire Timecode=0 O % A I 7 & L ITREZRINETHRIE L7 A I 7 THERDIS
AEMELTHTHZ &,

4. SpaceWire Otk B, BEFEER~DRIFFEE X T 72\, R~ R X BEaH IR BO A5 x5
L7 DR T L ITISL D SpaceWire /X4y b &AL L. SpaceWire—PTP TEfl4 5 Z &,

9.3.2 BZIRMBECED/AF 42

REZME R % 2215 T D RIS ias
SpaceWire % v MU — 7 |[ZHHG SN DR D O B & OERICIFZAE R OBUE 21772 2 D
B ~DRAFEREEDEZA I T
(TimeCode %Z H\N7=WpsyEIHIAE (§ 4) 28R T 256) KX 5454812 CCSDS Unsegmented
Code (CUC) ZEET DJEMWI EALFH (F A L2 > ),
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E10=
SpaceWire-R [Z &k 5 Subnetwork service

10. 1 =

1. SpaceWire—R %\ 7= Subnetwork service [ZLA F DO —E R ML F[FETH 5,

(a) Packet Service
(b) Synchronization Service (2B IFHF O EME

2. SpaceWire—R % fHV 7= Subnetwork service Tl, SpaceWire-R 7'm b /L 3FEft9 2 REHE
W2 X0 EEMGR. AR, B AT a U HEIMIICE RIS,

3. T—HARED Y T IVH A LPEREZE, 237w MRDED IR IERF R OO fe AR AR AR DS LB 2R3 A 1T
TimeCode & HW\ZIE0EIHIE (8§ 4) 2 ok & LTHIAT S Z &,

4. Memory Access Service [T L 72\, Memory Access Service DNMLELZ 351X, SpaceWire—
RMAP % U 7z Subnetwork service ZFIfH3 27> EAZECEEFIEEZHEST S &,

5. SpaceWire—R (2 & %115 Ti%. SpaceWire-RMAP/SpaceWire-PTP LV $5RET RE/XT A ¥
NS L T D, it - L - EHOGEEMEZ SO O > THAEHNKT 2720, AT AikGEH
DEMET8§10.2.2 °§10.3.2 TIE/RSNFHAEZE L, 10D ZTIA L CEAEDHLEE
BELBRWEOERETHZ L,

H#EL®  SpaceWireR 7'm b a bz W@ EIL, gL~ A AR Y DR, w2 AED L
Zy ) vy BB ORI, peer—to-peer HEFEIZITV RAR R IZEBWTHEH T 5 2 & 2 HEE
T 5, 2, SpaceWire-R 7' &2 b 2L K A(E CTld,. B A 7 —3 3 X Acknowledge,
FREHIENZ LD SpaceWire & T Hradd H D=0 B AERFD /N7 Muk D IEERF ] HY
RKOHEANEHALT 2720 TH D, 5D SpaceWire /L— ¥ THERR S 5 KB 72
SpaceWire R~ U —27 2K T SpaceWireR 71 b 2 /L& U CikEHMit 2 Eiid 5 =
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AT,

10.2.1.1 Packet Service MFEEFIE

10. 1 {Z SpaceWire—R IZ X 5 Packet Service Dil{E FIEZ <7,

10.2.2 Packet Service M/SS A 4

SpaceWire-R OFRE /T A ¥

WHLES TRENDHEFNT X 2R,
F—FAERE L 5T

BABEH TR W THER/ EH &5 Service Data Unit /37 M, HEE. %546,
B{EF ¥ &L D OPEN/CLOSE D& A X v

K3@1EF ¥ KL% OPEN/CLOSE T AFEDZ A I v 7,

Bl EIRRA%L. BEIFYIZ Transmit TEP D A5 — k<~ % Closed A7 — k5 Enabled
AT — MOIRREER L, HHF OPEN 2t~ Rk,

B  SpaceWire—RMAP <° SpaceWire-PTP (Z X % Packet Service(d L < IE Memory Access
Service) C, Transmit TEP Z&F# T 5 L7 7V r— 3 V&l L C, Transmit TEP
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Code (CUC) ZXMET DM LA (Z A L AT Y |,

67



JERG-2-432
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PACKET _SEND.request,

SDUENERE
DataTransfer.request(SD

DataTransferMotify.indication
"~ [Accept Transfer)

First segment
Ack

Continuation segment >
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