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Current ICD Version from each team [9 April 2010]
speed from MDP ___speed to MDP

Submission date

Link : definition

MEA1/2 100123 Plan-C 2.0 +-0.02MHz 2MHz
MIA 091229 Plan-C(&B) 2.0 +-0.02MHz 4MHz
MSA 100309 Plan-C(&B) 2.0 +-0.02MHz 4MHz
HEP-e 091229 Plan-C 2.0 +-0.02MHz 2MHz
HEP-i 091229 Plan-C 2.0 +-0.02MHz 2MHz
ENA 100104 Plan-C 2.0 +-0.02MHz 2MHz
MGF-O 100111 Plan-B 2.0 +-0.02MHz 2.4576MHz
MGF-I 100107 Plan-C 2.0 +-0.02MHz 2.097 +-0.012MHz
EWO-E 091229 Plan-C(&B) 2.0 +-0.02MHz 4 2MHz
EWO-B 091229 Plan-C(&B) 2.0 +-0.02MHz 4 2MHz
SORBET 091229 Plan-C 2.0 +-0.02MHz 2MHz
MEFISTO 100112 Plan-C 2.0 +-0.02MHz 2MHz
MSASI 100409 Plan-C 2.0 +-0.02MHz 4MHz
MDM 100108 Plan-C 2.0 +-0.02MHz 2MHz
MASTWPT-E 100108 Plan-C 2.0 +-0.02MHz 2MHz
(Plan-A) Link from MDP to payload (old) 2.0 +-0.02 MHz
(new) 4.0 +-0.04 MHz
(Plan-B) Link from Payload to MDP (old) 2.0 +-0.02 MHz in min
(new)  enough larger than 2MHz
(Plan-C) Both 2MHz is OK. (old) ‘AutoStart' mode
[see 4.2.0-1] (new)  'LinkEnable' mode
Provision of SpW IP Core
Japan Provision from “SpW user group in Japan”
Europe Provision from Star-Dundee (& Univ. Dundee)
(for MGF-O, MEFISTO-E, SORBET, MEA)
JAXA is making direct contract with UoD for the
procurement of SpW IP core.
Support from Star-Dundee (& UoD)
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Scope of Application (7B PR

D
AIRTEZE(L. Mission Data Processor (MDP) [Z SpaceWire 44— 714 A Tk % Payload
HRERRET HEREBETEET b
This document defines the requirement for payloads that connecte to the MDP instruments by
Space-Wire interface.

D
LIT O Payload #22DET S SpW-I/F ITERSN S,
The requirement is applied to the Space Wire Interface in following payloads;

[To MDP/DPU1]
<MGF / MGF-O> IWF / OeAW (Austria)
<MPPE / MEA> CESR-CNRS (France)

<MPPE / MSA, MIA, ENA> Meisei Elec. (Japan)
<MPPE /HEP-i , HEP-e>  MHI (Japan)

[To MDP/DPUZ2]
<MGF / MGF-I> SHI (Japan)
<PWI/EWO> MHI (Japan)
<PWI/SORBET> Obs. de Paris (France)
<PWI/MEFISTO> KTH / IRF-Uppsalla (Sweden)
<MSASI> Meisei Elec. (Japan)
<MDM> Meisei Elec. (Japan)
<MAST/WPT-E> NIPPI (Japan)
Appicable Document GERME)
D
ECSS-E-50-12A SpaceWire - Links, nodes, routers and networks
ECSS-E-50-11 Draft.F Remote Memory Access Protocol
JX-MMO-C0005 MMO Component Electrical Design Criteria
JX-MMO-C0007 MMO Telemetry / Command Design Criteria
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3 Interface Description (A B3—D 1 ABE)

3.0-1 D
MDP (&, Fig. 3.1 IZ7R9 &£31Z, &Et 16 {ED Payload #2aLixkitd %,
The MDP connect to 16 payloads by Space Wire in Fig. 3.1.

3.0-2 F
: El am IGIFITIOI_IEI 1 ] IE
: :l am IMIEIATI‘II am IE
MDP i : :l am IMIEIATIZI am IE
_ : -IIIIIIIIIII':
LS 1_ JA.\\\&EM\\\\-.:
DPU-1 - '-MIA.'
m.----M§-Alllll:
MDDPU1-5| | < - ‘HEP—eIe.
‘ -5....-....-.-.-........-'. ‘ :CIIIIIIIIIIIIIII.:
H i P fon § [ e
DPUFEﬁl/F AEEEEEEEEEEER _>: SORBET :
MDDPU2_4 g ﬁi“l‘l‘l‘l‘lE!“?‘;E I.I.I.I.I.DE
P2 i MEFIsTO
MDDPU2_5 i : El -m IMIGIFI_III:EI LI} lE
= Lo AT
-IIIIIIIMIDIMIIIIIIIE
Fig. 3.1 MDP-Payload SpaceWire Interface design
3.0-3 D

MDP &% Payload [l 3 Point-to-Point ##it&L . €D A 23— 1A RIFEARIIZLITOREIZHES
KIRFEIZxtL . MDP-Payload [ 42— 4 R{ERMt &G BRE RIELBFIZELE T 5.
It makes point to point connection between the MDP and each payload. The interface between
the MDP and payload follows the following reguration documents basicaly. An individual
specification for the interface between the MDP and a payload is defined in next sub-section.

(] ECSS-E-50-12A SpaceWire — Links, nodes, routers and networks
® ECSS-E-50-11 Draft.F SpaceWire - Remote Memory Access Protocol
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4 Definition of Communication Interface (E{E12—7I1—AER)

41 Physical Layer / Signal Layer (e | 582E)

4101 D
SpaceWire DIZEMZIARIAE L TH A% Fig. 41 |TRT,
Standard pin assignment is shown in Fig. 4.1 for Space Wire interface connector.

4102 R
Payload (&, B4/ \—R A EDIEHDT=6 . CHIZHSID, TROARIFERET B,
Payload shall use this specification or prepare the conversion connector in order to connect
with standard harness.

4103 F
Contact number Signal name

1 Din+

2 Sin+

3 Inner shield

4 Sout-

5 Dout-

6 Din-

7 Sin-

8 Sout+

9 Dout+

Inner
Din+  Sin+ shield Sout- Dout-
| | | | |
6766 6 0
B Ak A A ¢
| | | |
Din-  Sin- Sout+  Dout+
Viewed from rear of receptacle or front of plug.
Fig. 41 Standard pin assignment of the SpW connector for Payloads
(u-Dsub 9pin: Socket type) [Ref. ECSS-E-50-12A]
4104 R

Payload (&, A FDAA—Tx—RAEHIZH5Z& (Fig. 4.2). tHERMIL. I-ICDIZim#L ., MDP
F—LAEEBREDSZ ., RETH L,
The payload shall keep the specification and condition for the interface between the MDP and
itself as the followings. Diffent points should be described in I-CD, and define clearly with the
MDP team.

10
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(1) Line driver / receiver : LVDS (TIA/EIA-644)
(2) Output differential signal level : “0” 600mV < Vpg < -100mV
R +100mV < Vpg < +600mV

4105 D

4.1.0-6

(3) Termination type : Shunt Termination

(4) Electrical instrument : Twist pair shield wire

(5) Electrical instrument length  : 10 m or less

(6) Pull up Voltage : Vece = +3.3V (Nominal)

(7) Pull up Resistance : R1=12kQ (Nominal)

(8) Input Resistance : R2=100Q (Nominal)

(9) Pull down Resistance : R3 = 5kQ (Nominal)

The I/F of MDP is as follows:

*I/F Chip UT54LVDS031LV (driver)
UT54LVDS032LV (receiver)

*Driver Supply voltage 3.3V
High-level max1.650V
Low-level min0.925V

Centered around  +1.2V (not 2.5V)

R
MDP-Payload [E0D SpaceWire ##ild. B <% E#EEZE[MMO-C-EDC: JX-MMO-C0005]
10.1(2) (10.1.0-12/13/14) (ZHt>THEHTBE
SpaceWire connection shall follow the definition of 10.1(2) [10.1.0-12/13/14] in MMO
Component Electrical Design Criteria [MMO-C-EDC: JX-MMO-C0005].

BE. DAV N—RADT—)LRIE, TEEDIH MDP-RD FRE (Fig. 4.2) [THEoTHELY,
Shields of wirehamess to the 2™-common ground (COM2) can follow the past MDP-IRD
definition (Fig. 4.2).
(1) Inner Shield: LVDS driver fll&. COM(2)IZ#6%9 5.
LVDS reciever {3 LAY,

The inner shield of LVDS driver should connect to COM2

The inner shield of LVDS receiver should not connect to anywhere.
(2) Outer Shield: Payload %, ##L7%LY,

The outer shield of wireharness should not connect to the payload side.

11
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4107 F
_ Outer Shield _ _
| :
: I
3.3V ! 1| COM(2)
)
R1Z | | AWG6. .. |
<< rip| VTR T <<
VDS R3% | ! i | Ve LvDS
Receiver ! : Driver
3-3}’ | |
R1LE| !
£ ol AWAWANE: Nire!
<< <
IF_{VDS_ R3Z| ! Tnnershied | | Ve |vps
eceiver ' ' '
i i 33V Driver
i AWG26 1 | Lpg
AT faWalWal ' N
S D 1 R 110 € TR e e
V. ' E HE
A I
! 33y Receiver
1 T
N ' |zR1
A JANWAYAY Y
DS T iR
1 1 <
LVPS Vag ! Innershield | |3 R3 LVDS_
Driver ! ! Receiver
St ;
coM2) [+,
MDP - Payload

Fig. 42 A2 A—7x4 REE#tHk

Interface Circuit Definition

12
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Exchange Layer (EIERE)

R
Payload I, #IEAU> %, EEYL Y2, MDP L& B 2EEIxET 52, SpW DERE
%. "Link Enable”E—F&332L,
The payload shall support and keep the link speed range on SpaceWire. Both initial link and
nominal link with “LinkEnable” mode.
<Possible range of the link speed>

*from MDP  to Payload : 1.980 ~ 2.020 MHz
* from Payload to MDP : 1.980 ~ 4.400 MHz
R
Payload . U 2RETHIEAI 7 BRI VELEET HE,
BIEHORELEITEBLEL,

The payload should use the fixed link speed all time. The MDP does not support the change
of the link speed between the MDP and the payload. It means that the initial link speed is
equal to the nominal link speed.
R
MDP [Z#%9 2 2EsIE. XD SpW Link £JHA{LIZEF2 TimeOut FEZRIZHLVT, LITDE
~NERTETHL
For all instruments connected to the MDP, following values described in Fig. 4.4.0-4
shall be used for ‘timeout’ at SpW link Initialization.

* ‘Started > ErrorReset’ STD: 128 usec >> 32usec
* ‘Connecting > ErrorReset’ STD: 128 usec >> 32 usec

Notice: Nom:  32us ( 64cycles of 2MHz)
Min: 29.09us (64cycles of (2MHz + 10%))
Max: 36.67us (65cycles of (2MHz - 10%)).

(Standard definition: in Sec.8.5 [State Diagram] of ECSS-E-ST-50-12C)

13
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4404 F
Fig. 4.4.04 Data Send Scheme for the Payload

Reset RxErr OR

2otFCT OR
RX.EIT OR ErrorReset gotN-Char OR
CreditError OR Reset Tx gotTime-Code
[Link Disabled]

Reset Rx

Run
Send Time-Codes/
FCTs/N-Chars/NULLs
Enable Rx

ErrorWait
Reset Tx
Enable Rx

RxErr OR
gotFCT OR
gotN-Char OR

RxErr OR

RxErr OR gotTime-Code | After
got'N-Char OR gotFCT OR 12.8 us
gotTime-Code OR gotN-Char OR
. after 12.8 ps gotTime-Code OR Ready
Connecting >> 32us after 12.8 ps Reset Tx

Send FCTs/NULLSs
Enable Rx

Enable Rx

>> 32us

Started Link Enabled
gotNULL Send NULLS [Link Erabled]
Enable Rx
4205 R
MDP (6592 2Ma8(E. kD SpW LinkIZ&I(+5 Disconnect Timing E&IZHULVT, LITD
EANEET DL,

For all instruments connected to the MDP, following values shall be used for the
Disconnect Timing of SpW link.

[The SpW-node that has >2MHz system clock]
Nom: 850ns
Min: 727ns (8cycles of (10MHz + 10%))
Max: 1667ns (3cycles of (2MHz — 10%))

[The SpW-node that has only 2MHz system clock]
Nom: 850ns
Min: 909ns (i.e. 2cycles of 2MHz + 10%)
Max: 1667ns (i.e. 3 cycles of 2MHz — 10%)

(Standard definition: in Sec.8.11.2 [Disconnect timing] of ECSS-E-ST-50-12C)

14
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Packet Layer (N7 ukB)

R
Payload (&, MDP M i5>f1ah 5, LITFD RMAP Command 23 {5952 &,
The payload shall designe the command interface that receives RMAP commands surely.

® Time Code Sun-Pulse timing [cf. Sec. 5.6]
® RMAP Write Command CMD write, Memory load [cf. Sec. 5.1, 5.5, 5.6]
® RMAP Read Command HK/Mission data requirement, Memory read

[cf. Sec. 5.2, 5.3, 5.5]

D
MDP [&. Zh L5t dD RMAP Command Z#EL7EL Y, 52, Read Modify Write Command (&, {#
5y (R AN
The MDP send only the above RMAP commands. The MDP should not send and use "Read
Modify Write Command" defined in the document ECSS-E-50-11 Draft.F.

R
Payload (3. RMAP Command IZ%{9"% Reply &L T, L FD#A% MDP ~NE{53 524,
The payload shall only send the reply packets defined as follows;

®  RMAP Write Reply (CMD answer back)
® RMAP Read Reply (HK/Mission data send)

D

(Exception) EWO-E &U EWO-B (£, . 2y arT—2EEDT6H. MDP ~ RMAP Write

Command #EZ MY 5. CORE(E, Ack ZERL TIFRDAELY,
(Exception) EWO-E and EWO-B send RMAP Write Commands to the MDP in order to send
mission data to the MDP. The EWO-E/-B shoud not request the ACK packet to the MDP when
the RMAP Write Commands are sent.

R
Payload %, RMAP IZ§I+5[ Logical Address {EEA K I=ET B,
{BL. I'Path Address A 1FHR—MF SLEIIFEL,
Payload shall use "Logical Address". The MDP does not support the Path-Address.

R

Payload (&, MDP A% Table 4.1 £&U 4.2 (ZH->T{1d % RMAP Header 232{59%&4412,

CHITHEY %S RMAP Header ZfL7= RMAP Reply Zi£{E9 52L&,
The payload shall receive and support the RMAP packet including the Header defined in Table
4.1 and Table 4.2 surely. And then, the payload shall send the RMAP reply packet according
to the Header to the MDP.

15
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4307 T
Table 4.1 : Header Definition of RMAP Packet from MDP

ltem Parameter
Destination Logical Address See “Table 4.2
153t 1 D=0, K7L AD Check [FERLELY,
(The check of this address does not be required. It is
point to pint connection with MDP.)

Destination Key H 00
Source Logical Address See ‘Table 4.2
Transaction Identifier (TID) [HK data] MSB="1" (No Fixed value)

[Mission data] MSB="0’
Others: MDP [&, FRELI=EEERS.
Read Command #EZ&IZ1 4201 Ak,
The MDP add one when RMAP Read
Command is sent to the payload.
Others See ECSS-E-50-11 Draft.F

4308 T
Table 4.2 : Payload Logical Address

CCSDS APID
Payload Logical Address (Node ID+Component

Extention Bits)
MDP-DPU1 H'20 H18
MDP-DPU2 H'20 H'20
MEA1 H'28 H'28
MEA2 H'30 H'30
MIA H’'38 H’'38
MSA H'40 H'40
MDP-DPUT HEP-ele H'48 H'48
HEP-ion H'50 H’50
ENA H'58 H'58
MGF-O H'60 H'60
MGF-I H'68 H'68
MDM H'70 H'70
MSASI H'78 H'78
EWO-E H’80 H’80
MDP-DPU2 EWO-B H'88 H'88
SORBET H'90 H'90
MEFISTO H'98 H'98
MAST/WPT-E H'AO H'AO

[cf. MMO Telemetry / Command Design Criteria (MMO-C-TCDC)]

16
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44 Endian (T T47Y)

4401 R
MDP-Payload Bi&{ElE. EvJ T F47UTITHTE,
The communication with the MDP shall be by the big-endian.

4402 D
MDP H\i5 Payload ~D-T—45:%{E146%, Fig. 4.3 [ZRT,
Fig.4.3 indicates that the specification of the sending data form the MDP to the payload.

4403 D
MDP [Z&% Payload ho D SET—21&#hitik% . Fig. 4.4 IR,
Fig. 4.4 indicates that the specification of the data storage in the MDP.

4404 F
Fig.43  Data Send Scheme fo the Payload
MDP Payload
Address
0x0000 | Data A
0x0001 | Data B
0x0002 | Data C First
Transmit
0x0003 | DataD DataD | Data C | Data B | Data A
| >
MDP
SND Buffer
4405 F
Fig. 44 Data Receive Scheme from the Payload
MDP Payload
Address Offset
Address +0 +1
0x0000 | Data A | Data B
0x0002 | DataC | DataD First
Transmit
Data A | DataB | DataC | Data D
¢ |
17
MDP
Mission Data Recorder
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SpaceWire RDE Wk AR )—L(F, ECSS-E-50-12A MIRTEIZHEL Least Significant Bit First &3

% (Fig. 4.5),

The bit-stream on SpaceWire is defined "Least Significant Bit First" according to
ECSS-E-50-12Ain Fig. 4.5.

4406 F

MDP

Fig. 4.5 SpaceWire Bit Stream Specification

Least Significant Bit First

Transmit

Least Significant Bit First

Transmit

<

18
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Command / Telemetry Service Definition
(FL AR -2V Y —E RIRE)
Command
D
MDP (&, 2% R%{5%. Payload [Z RMAP Write Command %179 2 Z& T,
The MDP send commands to the payload using the RMAP Write Command on SpaceWire.

R
Payload [¥. RMAP Write Command MDi%{E5t&L T, 163 bytes £ DHE—REE7FLADITOw
VRN I7EEIEREL. FDOTRLA%E MDP A HCD A/t LTHR&T 5L, COMavvr/\y
T7iEE ., 22 URITOWTHEICALVEITRIFESEL,
The payload shall reserve the command buffer area (163 bytes) that is fixed address in the
memory map in the payload for the RMAP Write Command from the MDP. The memory
address is specified in the I-ICD. This "command buffer area" must be used in common about
all the commands.

D
MDP %, a7 F&{EH RMAP Write Command &L T, A TDEREERAT S (Fig. 5.1).
The MDP set conditions for RMAP Write Command as follows; (see Fig, 5.1)
- Non-Verify (0)
- Ack (1)
- Increment

D

MDP (&, IRV REEEL T, IAv U \YI7 I LSND T L AN DEEEAZITHIE,
The MDP should not support writing data directly to any memory address in the payload
except for command buffer area.

D

MDP [&. RMAP Write D XBUZE 2L > TATU RN EEITEH 57K TEH, BEIFEILITHALY,
The MDP does not support re-sending the command to the palylaod automatically when the
command does not be reached to the payload.
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5106 F
Fig. 5.1 Definition of RMAP Write Command (for Command from MDP)
L ) o Packet Type, Command, R
Destination LOgICEiI Address Protocol Identifier Source Path Addr Len Destination Key
Source Logical Address Transaction Identifier {MS} Transaction ldentifier {LS} Extended Write Address
Write Address (MS) Write Address Write Address Write Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC
Data Data Data Data
Data Data Data Data
Data Data CRC EOP

Last byte transmitted

Bits in Packet Type / Command / Source Path Address Length Byte

MSB P LSB
~ _ L Verj 1 Ack (1)/ ncremen Source Path Source Path
‘ Reserved = 0 ‘Command =1 ‘ write =1 n't Verify No ack (0) MNoinc. addresg Address Len =0 ‘ Address Len =0

L— Packet Type :!: Command :!: Source Path Address Lengtn-»‘

5.1.1. Command timing
51.1.0-1 D
MDP (%, BEBDRER A3 %FIAL T, Fig. 5.2 OIEEIZH->TPayload ~DIATUREIEET
S, ZDRAAZUY &, Sun Pulse Timing &EIEFEIHALALY, fEF@EIE. 5%%E 875msec TH D,
The MDP send a command to the payload accoding to Fig. 5.2. This sendig timing is not be
synchronized with the Sun-pulse (Index-pulse) timing. The minimum interval is 875m sec.

51.1.0-2 R
Payload (&, EAFDALSUTHEIZHSI L,
The payload should support (follow) the following timing regulation.

(1) RMAP Write Command [Z&3IaT R/ N\ I 78 NN R EAI(SU T HEE=A—T
B,
The payload keeps a watch the timing when a command written in the command buffer
area by RMAP Write Command.
(2) Command DIaATU R/ \YI7HEIBI~NDEEAAZTTLTHS 63ms LIAIZ, MDP ~®D
RMAP Write Reply Z#iX{E58 T3 52,
The payload should send the RMAP Write Reply packet to the MDP within 63 msec when
a command had received in the command buffer area from the MDP by the RMAP Write

command.
(3) =KD Command-Command [EfETHS 875ms LIRNIC, REOTUFHIHETEHIRREL
TBHIE

The payload should become the condition that the next command can be received within
875 msec which are the shortest Command interval.

(4) A</ \yI7OFEHLIE, O FiREE BT 571-8. MDP 550 RMAP Write Command
ERIITHENES. SAEHEEZICKYRET S,

The payload should control the read out timing from command buffer in order to avoid
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reading the command buffer during receiving command data from the MDP.

51.1.0-3 F
Fig. 5.2 Command Transmission Timing from MDP
Command-1 Command-2 Command-3
‘ a < t time
tl: Min 875ms

5.1.2. Command Format
51.2.0-1 D
MDP /5 Payload ~DYRI&, CCSDS format ZfEMAL%LY (Ref. Sec. 7).
It does not use the CCSDS format between the MDP and the payload. (Ref. Sec. 7)

51.20-2 R
MDP /5 Payload H¥5{§9"% CMD (&, LLTORFEITH->THBEIZESD . MDP £& U System
~ HCD #ALTHETSHIL,
The command format is defined by each payload in I-ICD according to the following;

(1) 2<>FE&: RMAP Header, CRC #& T 180 bytes LT, A5 WEDET D,
ZDi5A. Fig. 5.1 @ "Data” ¥4 X%, 163 bytes LI TF&%i%,
The length of command is less than 180 bytes including RMAP Header and CRC.
Shorter command is recommended. The length of data in Fig. 5.1 is less than 163

bytes.

(2) A7URIE TROUTREAL4T1EL, Payload BITTa—KT %, [LOREOEET IR T
Thialy,
Command should be ‘Script type’. It should be decoded by Payload. ‘Register-type
access’ should not be used, in order to avoid the miss operation.
(Example : 4Byte-CMD) [Address 2bytes] [Word 2bytes] “0x0102 0x0304”

(3) #2:{8 CMD Ny I7—IZEETRAFLSHmE CMD &I, MACRO (cf. 3.1.1.1 in
MMO-C-TCDC) #iLyL Time-Line (cf. 3.3.2.1 in TIME-LINE) D355, < 22 Bytes &9
%o
For the CMD used in MACRO [cf. 3.1.1.1 in MMO-C-TCDC] or Time-Line [cf. 3.3.2.1 in
MMO-C-TCDC], the maximum length of CMD written into the CMD-BUFFER of the
payload shall be less than 22 Bytes.
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5.2 HK data transmission (HK T—43UEE)

5201 D
MDP &, HK T—42YX &%, Payload D EE7 KL A~IZ RMAP Read Command #H4TL T3,
The MDP will collect HK data from the fixed memory address in each payload using RMAP
Read Command.

5202 R

Payload [, RMAP Read Command ~EY 7—42I)7LLT, 128 bytes £ DHE—EFE7FL

ADIHK T—2/\woriEgi 2 AEL. TDT7FLX% MDP ~ HCD 1L THRETHE,

Payload [%. CO 7KL RAMDF—%% . RMAP Read Reply [Z&>T MDP [Z3&£9 %,
The payload should reserve the HK data buffer area (128bytes) that is fixed address in the
memory map in the payload for the RMAP Read Command from the MDP. The payload
should send the HK data in that buffer area using the RMAP Read Reply packet. The memory
address is specified in the I-ICD.

5203 D
MDP [&. HK data request F| RMAP Read Command &L T. U TDHRTEZRAT S (Fig. 5.3),
The MDP set conditions for RMAP Read Command for HK data as follows; (see Fig. 5.3)
- Increment
- Transaction Identifier (TID) : MSB=1". Others =‘0’

5204 F
Fig. 5.3 Definition of RMAP Read Command (for HK data request from MDP)

First byte transmitted

Destination Logical Address Protocol Identifier Pg;ﬁf;g;g?ﬁ igg}nlg?]d Destination Key
Source Logical Address Transaction ldentifier (MS) Transaction Identifier (LS) Extended Read Address
Read Address (MS) Read Address Read Address Read Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC
EQP Last byte transmitted

Bits in Packet Type / Command / Source Path Address Length Byte

MSB LSB

- - _ _ Read =1 Increment/ Source Path Source Path
‘ Reserved =0 ‘Command _ 1‘ Read =0 Read=0 | ackmo AcK}Eo inc. addresi Address Len = 0 ‘ Address Len =0

Li Packet Type =!= Command =!= Source Path Address Lengthﬁo‘

521 HKdata timing
521.0-1 D
MDP (. BBEDORER(Z2J %FIFAL T, Fig. 5.4 OIRFEIZH->T Payload ~0 HK Read i%/E
#1715, DRI 4 1, Sun Pulse Timing &IXEIHALALN,
flfmlL. Fx%2 875msec T#H 5,
The MDP send a RMAP Read Command for HK to the payload accoding to Fig. 5.4. This
sendig timing is not be synchronized with the Sun-pulse (Index-pulse) timing. The minimum
interval is 875 msec.
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52.1.0-2 R
Payload (&, \FDALSUTHREICHS L,
The payload should support (follow) the following timing regulation.

(1) RMAP Read Command [Z&4THK T—%/\wo 7Bl 1N o DFELERZ(IVTEE=R
—J 3
The payload keeps a watch the timing when the HK request (collection) from the MDP by
RMAP Read Command for HK. (Polling)
(2) RMAP Read Command 2{EZF2L TH5 63ms LIHIZ, MDP ~0 RMAP Read Reply
DWTHK T—RAEETET T4,
The payload should send the HK data using RMAP Read Reply packet to the MDP within
63 msec when HK request had received from the MDP by the RMAP Read command for
HK.

(3) BIED HK LR THS 875ms LINIZ, RKEIHK 7F—4%E({ETEHHRABLT B L,
The payload should become the condition that the next HK request can be received and
the HK data can be sent within 875 msec which are the shortest HK collection interval.

(4) HK T—4/ 3y 27 DEHIL. MDP 550 RMAP Read Command ZEMEL-1-BETH.

FHREEZIC LY T —HMETEDFRESERELGVKIRET 5L,
The payload should control the HK update timing in HK buffer area to avoid the conflict
between reading the HK and writing the HK for update.

i

52103 F
Fig. 54 RMAP Read Command : Timing Definition of HK data collection

HK read-1 HK read-2 HK read-3

v

) t1 . t1 time

t1: Min 875ms

52.2 HKdata format
52201 D
MDP ~® HK data [&. CCSDS format Z#{#HL%LY,
It does not use the CCSDS format for HK data between the MDP and the payload.

5.2.2.0-2 R
MDP ~NZEEFTHHK T—AIL, I TOREIZH->TIRBIZFES ., MDP KLU System~ HCD %
NMLTHRETSHE,
The HK format between the MDP and each payload is defined by each payload in I-ICD
according to the following;

(1) ¥—%E: 128 bytes LI TOEEE.
The fixed length of HK data is less than 128 bytes.
(2) WETZFLRIZIE, B—OBHER-E 5, LWhp ST (3FET S,

Each address and bit shall has a single meaning.
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(3) UTZEHHL,

The HK data must include the following information counters;
-4Bit, or more RMAP Error counter

RMAP Error QE## =Y . EFHIZEDTS—
# Count 3 %MR9 &, {BL. 473<{&%H RMAP Header
CRC Error 2&1:C¢&,
Show the number of RMAP Error (includes at least
RMAP Header CRC Error). Please define the kind of
counted errors in MDP-IRD.

-4Bit, ormore Command Receipt Counter
“Memory Write” E&&&71-. £ RMAP Write /\4vk

DEAEHLET B
for all RMAP Wiite including “Memory Write” etc.

(3) UTEEHEILEFHRET D,
The HK data is recommended to include the following information;
- Answer back of the Command executed in the Payloads
ex) CMD Counter
CMD AnswerBack
etc.

(4) %EENS N Byte HET: DMC KU System [FEESE HIREFERT—HREET S,
N (&, RRIELT 20 BIF &L, HCD ML THET S, ChSME, MDP ATSyiar R
T—RRINTYR | ELTHREL., Sv2avT—20—RELTUET S,

N bytes from the head of the HK: It arranges the important status which it should make
the DMC and System recognize. N is equal to or less than 20 bytes. Those bytes
shoukd be specified in the I-ICD. The others of HK bytes are edited by the MDP not for
the HK packet in the system but as ‘the mission data packets’.
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5.3 Mission Data transmission vl arT—AE)
5301 D
MDP (&, vl arT—2IE&%. Payload DEFET KL A~ RMAP Read Command #H{TLT1T
o
The MDP will collect mission data from the fixed memory address in each payload using
RMAP Read Command.
53.02 R

Payload (. RMAP Read Command NjE37—42TU7EL T, B—REE7FLADI Mission T
—45\W 7R IEBEL. TOFRLA%E MDP A HCD #tLTHET HIL, Payload [X, 20
FRLADT—%% ., RMAP Read Reply [2&>T MDP [Z3&i%£33,
The payload should reserve the mission data buffer area that is fixed address in the memory
map in the payload for the RMAP Read Command from the MDP. The memory address is
specified in the I-ICD. The payload should send the mission data in that buffer area using the
RMAP Read Reply packet.

5303 D
MDP (&, w3 data request F§ RMAP Read Command &L T, %& Payload C&IZUITDERE
#{ERIERAT S (Fig. 5.5), Payload fllX. ChIZwELTELLMZEET S,
The MDP set conditions of RMAP Read Command respectively for each payload as follows;
(see Fig. 5.5). The payload should select "increment" or "No-increment" (FIFO-access).
- Increment or No-Increment (FIFO-access)
- Transaction Identifier (TID) : MSB=‘0’
Others: &L —4 > RBEZF0&L . Read Command i5{EC& 1 429 Ak
Add one when the MDP send the RMAP Read Command.

5304 F
Fig. 5.5 Definition of RMAP Read Command (for Mission data request from MDP)
First byte transmitted

Packet Type, Command
Source Path Addr Len

Source Logical Address Transaction Identifier (MS) Transaction ldentifier (LS) Extended Read Address

Destination Logical Address Protocol Identifier Destination Key

Read Address (MS) Read Address Read Address Read Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC
EOP Last byte transmitted

Bits in Packet Type / Command / Source Path Address Length Byte
epend on Payloads
MSB

_ _ _ _ Read =1 Source Path Source Path
| Reserved =0 ‘Command =1] Read=0 Read =0 ‘ (Ack/No Acm_ Address Len =0 | Address Len =0

|<7 Packet Type =!f. Command =!~1 Source Path Address Length4>‘
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Mission data timing
D
MDP (%, BBDOREZAI7ZFFALT, Fig. 5.6 DIREIZHE-T Payload ~® Mission Data
Read #2119, —cDAAI 7 (X, Sun Pulse Timing &IXREIHALAL, REFEIL. Payload &IZEZ
EEN
The MDP send a RMAP Read Command for Mission Data to the payload accoding to Fig 5.6.
This sendig timing is not be synchronized with the Sun-pulse (Index-pulse) timing. The interval
is defined each payload.

R

#1150 Sun Pulse fEfREIZL. 4.000 — 5.500 sec &95,
The interval of Sun-pulse(Index-pulese) is defined from 4.000 to 5.500 sec when
obseravation.

Sun Pulse [CAHILTT—44& /9 % Payload (%, RiERRETHS 4.000 sec THOEMET

5.3.1.0-3 DE/NTA—BERET HEbI<. LEROEHETEMERREE TS L, (BIZ X, Sun Pulse

B TT 5% £ T SR TIE. RN KYZEGEE, M Yy 123 ETHEEl D, )
The payload that synchronizes with sun-pulse and generates mission data makes parameters
for 5.3.1.0-3 with minimum interval of sun pulse 4.000 sec. (If the interval of sun pulse is
longer than 4 sec, the payload will send 'Empty packet filled by specific values to the MDP.

Sun Pulse fjfeh LREEFZE &I HBE T, BN BIRGRELGLLTN L2 RET HIE,

Payoad shall not be critical status when Sun-Pulse interval is out of this condition.

R
Payload (. 5.3.1.04 DEH-EIE, Fig. 5.6 [CHALUTD EEE %. HEDIIIVTHE
ELTRET DL, COEHIL. MDP A HCD ML THET DL,
The payload should define itself timing parameters as follows according to the regulation in
5.3.1.04 and those parameters is specified in the I-ICD.

M To : Interval of the sequence

(2) N : Number of Mission data packet in one sequence
(3)L : Data size of a mission data packet

4T, : Shortest interval of mission data packet

MDP ~D3yiarT—4aL—hME, "(NxL)/Ty" TEHESNAZEIAD, Ty 1£.53.1.04 O
FHIZFRUGVWEET, ERISERLTXLY,
The data rate to the MDP is defined by (N*L)/To. T4 can be selected based on the
confitionspecified in 5.3.1.0-4.

D
MDP (&, & —7 VAT EIT, 202 ar T—ARERBEAILTIND, DO, K—T
RETEZIZ, o—45 2 RPN ETH RMAP Read Reply ZIENTETLTWARELH S, (SET
LZLMES . MDP [CREFESN ST —2UUIZEENED, )
MDP counts the number of mission data packet during one sequence. At the end of each
sequence, all RMAP Read Reply within this sequence should be finished. (If not, the payload
data stored in the MDP will be partially collapsed.)

LTDFIET, B/INTA—BERET HENTED,
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Payload can select each parameter by the following scheme:

A. T—REFBL—b "(NxL)/ To" [CEDE, UTONTA—2EFRET S,

First, following parameters are assumed based on the data production rate (N x L) / Tq'.

*L: Size of one packet
LUTOWT O DEEN S, BIEEERET S,
Fixed value, specified by condition (a) or (b).
(a) Aspecific data size produced in the Payload
(b) Size of data buffer area in the Payload
*N:  Number of packet in one sequence
Fixed value: 1~34
*To: Interval of each sequence
Fixed value: "1.000 sec”, "2.000 sec” or "4.000 sec"
*V: Link speed x 0.8 (bps)
Link speed: Fixedvalue ‘2 MHZ" or “4 MHZ"
Effective speed is about ‘x 0.8’ bps.

B. Ty (RviarT—2EHR) 2RET S,

Define T4 (Interval of each packet).

*T, . as afixed value: 1~256 msec (1.0msec step)
[Accuracy of the T1in MDP is +- 1%.]

C. TRMAP-Read CMD Dl T DEFEZEH#EEY 4, T &3 UTOFEEEG S,
Confirm the range of “the interval of RMAP-Read CMD T,”. ltisin (a) - (d).

<In the sequence>
(@ T, = T;+1.3msec
(b) T, = T;-1.3msec
<At the boarder of the sequence>
(c) T, = To—T;x(N-1)+10 msec + 1.3 msec (= C(max)+ A (max))
(d T, = Ty—T;x(N-1)-10 msec-1.3msec (= C(min))

D. Payload &, &K-&/ To &, IviarT—2/\wI7DI EEE | PIEAH T |FEL Vo=
MIREGCFARTESD L, (BAIGE. LEEICKDT —I|ENFHE).
Payload should allow the “shortest / longest interval T,”, without the overwrite of
mission data buffer nor the collision with buffer writing.

E. Payload (&, &/N T, D552, MDP ~M RMAP Read Reply iX{E%5E T T=d &, (Ch
HEI-SNEMES. Payload (F7—42% &Y EHTEMNTELLY, )

Payload should finish the send of RMAP Read Reply packet, within ‘shortest

interval T, after the receipt of RMAP Read Command. (If not, Payload can
not finish the data send before the next packet start.)
End of the RMAP Read Reply packet sending

=L/V + (The loss-time before the RMAP-Read-Reply packet start)
< shortest T,
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53.1.0-5D
(Ex-1)  Data packet : 20kB,  Production rare: '1 Spin’/ 64 (= 62.5 — 85.9 msec)
<Ref> Averageddatarate: (NxL)/T, = 2.56 Mbps
> L:20kB  N:16 Tp:1sec  V:4MHzx0.8 =3.2Mbps
T,:60msec (+-1%) (Possible value: 59.4 ~ 60.6 msec)
T2: Max Tp—Tyx(N-1)+11.3 =111.3msec
Min T;-1.3msec =58.7msec
Time for 1 packet send : LV = 6.25msec
Max wait  Tp— T;x (N-1)+ 11.3 =111.3 msec
Requested payload design for allowable RMAP Read Interval ; 57 — 114 msec
(It is possible by Double buffer in the payload.)
(Ex-2) Data packet : 100kB Poduction rate : ‘1 spin’ = 4-5.5sec
<Ref> Averaged data rate: (NxL)/To = 0.4 Mbps
>> L:100kB  N:1  Tp:2sec  V.2MHz x0.8 =1.6Mbps
T4: — msec (+-1%)
T2: Max Ty—Ty;x(N-1)+11.3 =2.013sec
Min  To—Ty;x(N-1)-11.3 =1.087 sec
Time for 1 packetsend : L/V = 62.5 msec
Maxwait Tp— Ty x (N-1)+ 11.3=2.013 sec
Requested payload design for allowable RMAP Read Interval ; 1.98 — 2.02 sec
(It is possible by Single buffer in the payload)
(Ex-3 : MGF-O case) Data packet : 202B, Production rare: 125msec
(Averageddatarate: (NxL)/To = 13 kbps)
>> L:202B N:8 Tp:i1sec V:2MHzx0.8=1.6Mbps
T1:125msec (+-1%)  (Possible value: 123.7 ~ 126.3 msec)
T2: Max Ty—T;x(N-1)+11.3 =137 msec
Min  To—Ty;x(N-1)-11.3 =114 msec
Time for 1 packet send : LV = 8msec
Requested payload design for allowable RMAP Read Interval: 110 - 140 msec
(It is possible by Double buffer in the payload.)

53.1.06 R
Payload (&, \FDALSVTHEICHSIZ L,
The payload should support (follow) the following timing regulation.

(1) RMAP Read Command [2&AISv 3y 7—4/ I 7fEEB I ML DFHHLERI(SVJTEE
=5—935&,
The payload keeps a watch the timing when the mission data request (collection) from the
MDP by RMAP Read Command for mission data. (Polling)
(2) REDIV A T—EHLERTHS T BRIC, RESY AV T2 EETEDHREL
THIE,
The payload should become the condition that the next mission data request can be
received and the mission data can be sent within T4 which is the shortest mission data
collection interval.
(3) TYiarT—H/\wI7DEHIL. MDP 150 RMAP Read Command SHMEMNELST-KET
. REHEEFIC LYV T—HMETEDFAGERELLGVKIRET 5L,
The payload should control the mission data update timing in mission data buffer area to
avoid the conflict between reading the mission data and writing the mission data for
update.
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531.0-7F
Fig.5.6 % SpW IF ED3IviarT—ANER(IVTEER
Definition of Mission Data Accumulation Timing for each SpW I/F
1 2 3 N 1 2 3 N
LE
T e T =
C A A
A 1 -
<._______T_1_¥_(_N__!) _______ .>
E— e
Sequence-1 TO Sequence-2 Sequence-3

N:  Number of packet in each seqeuence

To: Interval of each sequence (1, 2, or 4 sec)

Ti:  Interval of each Mission Data Packet (1~256msec, 1msec step)

T,:  Wait time at the sequence start  (MAX: C+A[max]+B[max], MIN: C— B[max])

A:  Interval from “sequence start” to “the 1% RMAP-Read CMD” from MDP  (0~10msec)
B: Zitter of "RMAP-Read CMD" timing from MDP  (0~1.3msec)

C: Interval from “the last RMAP-Read CMD" to the end of each sequence

5.3.2 Mission data format
532.0-1D
MDP ~® Mission data [&. CCSDS format Z{$FAL%iL\, Mission data packet [&. MDP/DPU N
(2% DPU-DS (data storage) [CHEEN DT 1\wI7RIZ, —BFETESN S,
It does not use the CCSDS format for mission data between the MDP and the payload.
Mission data packets are stored temporary ring buffeed memory (255MB SDRAM for 8
payloads) in MDP/DPU.

53.20-2 R
MDP ~iA{59 % Mission T—42I&. LT OREIZHE->THBIZEH H(Example: Fig. 5.7), 2D
Format (&. MDP ~ HCD #MLTHET R,
The payload shall define the mission data format, in I-ICD according to the following; (See
example; Fig. 5.7)

(1) Data lengt:h FIXED
(2) Data header Followings should be included (see Sec. 5.6.0-6)
- Tl (Time Index) 32bits (LSB: 1.95 msec resolution)
(MSB: 97 days)
53.20-3 R

Payload [, T —42hV&FE NS packet [T, TOEAIEIREIRT 2L, UTEHERT S,
Payload shall show the sign for the packet which includes ineffective data. Following
concepts are recommended:

i) Data area: % Payload #IZFEELT- Fill 7—24%(f:0xFFFF) T, T —28Z1ED
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%
Fill the ineffective area by ffill data’ (ex. OxFFFF) defined by each payload
(Fig. 5.7, sample 1)
ii) Data header: [BZN7T—28UT 3 v DBRIFIFERT .
Show ‘Number of effective data bytes’ / 'Sign of effective/non-effective’
etc.
(Fig. 5.7, sample 3)

(%) LEOMERIL, Payload F—LMEBLTERTHMDP W70 5L 1IZ&>T
WIBSh D, ZDTO5SLIE, Header TIEmpty datalMEENDEEHBRILI-BA.
DT—REEHT HET, FTHEERE LU Telemetry HIFZETTI,

(Ref)  Those data is treated by the MDP software wit the contribution from each payload
team. Inorder to reduce the load, MDP should easily identify the effective data or not.

Fig. 5.7 Mission Data Packet (example)

MDP
Payload
Mission Data Recorder
(SDRAM)
y RMAP Header | Mission Data Packet HCRC
RMAPH. | Packet | CRC / RMAP Read Repl) (Fixed Siz¢)
RMAPH. | Packet | CRC / 3
RMAPH. |  Packet | CRC / Sample1 | TI |Datal|Data2 | Fill Fill
RMAPH. | Packet |CRC
Sample 2 TI Data 1
Sample 3 Fill
54 Mission Data transmission — Exception [PWI/EWO]
5401 D
PWIEWO D332 7—5U4rEElx, EWO 05 MDP ~RMAP Write CMD #7179 8-, T,
EWO 4'%779"8 RMAP Write Command /&, (1) Non-Verify, (2) Non-Ack, (3) Increment Z2E&
7-3(Fig. 5.8),
5402 D

EDMD L, Sec. 5.3 DIHEIZHED,
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5403 F
Fig. 5.8 RMAP Write Command ¥ (EWO 3viarT—4%(E)
N ) L Packet Type, Command, R
Destination Logical Address Protocol Identifier Source Path Addr Len Destination Key
Source Logical Address Transaction ldentifier (MS) Transaction ldentifier (LS) Extended Write Address

Write Address (MS) Write Address Write Address Write Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC

Data Data Data Data

Data Data Data Data

Data Data CRC EOP

Last byte transmitted

Bits in Packet Type / Command / Source Path Address Length Byte

MSB I LSB
Vel 1) / Incremen Source Path Source Path ‘
on't Verify No ack (0 o inc. addresq Address Len =0 | Addresslen=0

‘ Reserved = 0 | Command = 1‘ Write = 1

‘4— Packet Type » Command »l«+— Source Path Address Length—p‘
5.5 Memory Load / Dump (AEYO—K-AEYHF U THE)

5501 D
AHEREIL. th EFH D Payload MD4FE Memory $Bi5I 33 50—K -4 TJET53 D THS,
MDP (&, MDP BB ®DNERRAZ24 (DMC Hhi>®D Processing Frame Timing)4#|FAL T Payload
[ZAEO—F - AEYFZ U TEIT5, Sun Pulse Timing &IERIHALZELY,
This function is to load to and dump from the specific memory area of the Payload from the
Ground.
The MDP has the function that “memory load” and “memory dump” for each payload using
RMAP Read/Write command. This sendig timing is not be synchronized with the Sun-pulse
(Index-pulse) timing.

5502 D
AEYO—R-AEYE LT 1E, RMAP 0 Direct Memory Access #2335,
The function that “memory dump/load” uses the function of “Direct Memory Access”.in RMAP.

5503 R
Payload [&. A& A—F - ARYF L TEET HEEIZHL . RMAP 245 Direct Memory Access
ZHlREET BT L,

Payload should make Direct Memory Access by RMAP possible to the memory area which
needs both memory load and memory dump. The amount of Load / Dump shall be mininized
after the launch.

5504 D
MDP (&, AEUA—R-AEUS L ThIZE, [BEITUR B EUIv Ay F—AER I AELL
L (BEITURIBEUTHK F—2ER I DAERIET 2, )
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The MDP does not send the normal command / Mission data request. (HK request and
Emergency command are sent.)

55.0-5 R
BERRB LU ITIMRICERT AT A—F- 42 7(F IEBLUTFLRAIY7%.MDP ~
HCD 2L THET S ERSUVHREIR/MREL. BRICERHEER/NET S,
AHEEEH<ETHIN TH B, AEYA—FIZE CMD #Ek. AEUF T Z(E TLM-HKEEEED FIF
RIS,
For the memory load and dump function which is nominally used in the itegration test and after
the launch, the contents and address area shall be sent to MDP though I-ICD. Amount and
frequency of this operation shall be minimized, in order to shrink the operation requirement.
This function is exceptional operation. Payload should use the CMD dunction for Memory
Load and the HK/TLM function for Memory Dump as much as possible.

5.51 Memory Load Format
551.0-1 D
AE!)A—K A RMAP Write Command (. (1) Non-Verify. (2) No-Ack. (3) Increment €& 5.
(Fig. 5.9)
The condition of RMAP Write Command for memory load is (1) Non-Verify, (2) No-Ack and (3)
increament. (See Fig. 5.9)

55102 D
AEO—F 1 [\, K 239Bytes FTA—RAIAEE T 5., (RMAP Header &) T 255Bytes LA
)

The length of memory load is less than 239 bytes each memory load command. (It is less than
255 bytes including RMAP header)

55103 F
Fig. 5.9 RMAP Write Command: For Memory Load
N ) L Packet Type, Command, R
Destination Logical Address Protocol Identifier Source Path Addr Len Destination Key
Source Logical Address Transaction ldentifier (MS) Transaction ldentifier (LS) Extended Write Address
Write Address (MS) Write Address Write Address Write Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC

Data Data Data Data
Data Data Data Data
Data Data CRC EOP

Last byte transmitted

Bits in Packet Type / Command / Source Path Address Length Byte

MSB P LSB
Vel 1) / Incremen Source Path Source Path ‘
on't Verify No ack (0 o inc. addresq Address Len =0 | Addresslen=0

L— Packet Type :!: Command :!: Source Path Address Lengtn-»‘

‘ Reserved =0 |Command = 1‘ Write = 1
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5.5.2 Memory Dump Format
55201 D
AE A>T RMAP Read Command (. "Increment 5%E°&£9 % (Fig. 5.10),
The condition of RMAP Write Command for memory load is “Increament”. (See Fig. 5.10)

55.2.0-2 D
AEYH T 1 BIZfFE, 512Bytes BETH VT alHEE T 5,
The length of memory dump is 512 bytes (fixed) by each memory dump command.

55203 F
Fig. 5.10 RMAP Read Command: Memory Dump

First byte transmitted

Packet Type, Command

Destination Logical Address Protocol Identifier Source Path Addr Len Destination Key
Source Logical Address Transaction ldentifier (MS) Transaction Identifier (LS) Extended Read Address
Read Address (MS) Read Address Read Address Read Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC
EOP Last byte transmitted

Bits in Packet Type / Command / Source Path Address Length Byte

MSB LSB

_ _ _ _ Read = 1 E Increment/ ? Source Path Source Path
‘ Reserved =0 ‘Command - 1‘ Read=0 Read=0 | ackiNo_Ack) No inc address Address Len =0 ‘ Address Len =0

L— Packet Type =!= Command =!= Source Path Address Length—>|

5.6  Sun Pulse / Time Distribution (Sun Pulse - FZhBENEE)

56.01 D
Payload ~@ Sun Pulse Timing :@%0(%. SpaceWire TimeCode ZF|FAL T1T5, TimeCode MDA
VA{ElE, Sun Pulse BIZhHOU N7y T 9 5. (BICERKRIZEL,)
The Sun Pulse Timing notice to Payload does using SpaceWire TimeCode. The counter value
of TimeCode is count-up every Sun Pulse. ( There is not a meaning in the value. )

5602 D
Payload ~DEZIEHIE. BET7RL XIZERITHBEZUT—FL X210 RMAP Write
Command #EIZTITS, AMAIL. 32bits (LSB = 1.953ms)IED [ &R Sun Pulse Timing DB
THb,
The MDP send the information of time index to the fixed address (time index register) in each
payload by RMAP Write Command. The content of time index is 32bits data ( LSB = 1.953 m
sec) . This time index shows time of the last Sun Pulse Timing.

5603 D
FZIEME R RMAP Write Command [, (1) Non-Verify, (2) No-Ack. (3) Increment 2%E&9 %
(Fig. 5.11),
The condition of RMAP Write Command for Timelndex distribution is (1) Non-Verify, (2) No-Ack
and (3) increment. (See Fig. 5.11)
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56.04 F
Fig. 5.11 RMAP Write Command: Sun Pulse Time Distriution
N . - Packet Type, Command, R
Destination Logical Address Protocol Identifier Source Path Addr Len Destination Key
Source Logical Address Transaction Identifier (MS) Transaction ldentifier (LS) Extended Write Address

Write Address (MS) Write Address Write Address Write Address (LS)
Data Length (MS) Data Length Data Length (LS) Header CRC

Data Data Data Data

Data Data Data Data

Data Data CRC EOP

Last byte transmifted

Bits in Packet Type / Command / Source Path Address Length Byte

MSB P LSB
‘ Reserved = 0 ‘Command _ 1‘ Write = 1 Ve 1 ncremen Source Path ‘ Source Path

n't Verify No ack (0 o inc. addresq Address Len =0 | AddresslLen=0

L— Packet Type :!: Command :!: Source Path Address Length—.‘

5605 D
Sun Pulse Timing :BE R U BI@EEN 2132 % | Fig. 512 2R 7,
Fig 5.12 indicates the timing chart of Sun Pulse Timing and Time-Index distribution.

56.06 R
Payload (&, \TOIEIHRS &,
The payload should support (follow) the following regulation.

(1) FXIEMER RMAP Write Z32(157=6 0, IB%IT—4L X5 1(4Bytes)&iRI15H5E, DT
FLRIE. HCD #4LT MDP ~B1&9 3,
The payload should reserve the Timelndex data rgister (4bytes) that is fixed address in the
memory map in the payload for the RMAP Write Command for Time Index distribution from
the MDP. The memory address is specified in the I-ICD.

(2) SyiarT—AIC BEEERE 4T 52L, (cf. 5.3.3.0-2)
The payload should include the Tl (time index) in mission data. (Cf. 5.3.3.0-2)

-Tlp MDP mi532{EL 1= Sun Pulse F%IM T (32bit [LSB: 1.953 msec])
Time of Sun Pulse from the MDP

- Tlo Ao DFEEEEX]
Time from Tly

Ex) - Time from Tl, (16bit [LSB: 1.953 msec])
- Spin phase from the Sun Pulse

56.0-7 D
MDP mi>® TI BEH(E. Sun Pulse DRIEDH% LD, CDT=. Tly [F. BICTODEDRID
SunPulse |DBEZIET B EEHERET S (Fig. 5.13),
MDP send the Tl packet after the Sun-Pulse distribution. Therefore, we recommend that Tly
is based on one before the last Sun Pulse.(See Fig. 5.13)
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56.0-8 F
Fig. 5.12 Sun Pulse Timing and Time Distribution Commend
SunPulse SunPulse
{::} SpaceWire
Time -Code
4.D.E|3y =: - - > ©
L, Spin period
| ditter T1 Timing X
Tl corresponding to Time -Code
by SpW RMAP -CMD each payload
<Reference info: Definition of MSASI / MDP I/F>
- Delay <100 usec
- Jitter <10 usec
- Tl Timing <1sec
<Reference info: Definition of MSASI /AOS I/F>
- Precision of Spin period: < 100usec
5609 F
Fig. 5.13 Recommendation: Scheme of Payload Time Management
Sun Pulse Sun Pulse Sun Pulse
Dol TI(0) : TI(1) %::}
MDP |—— I I >
I I I time
(Tick) \  (RMAP Write) (Tick) (Tick)
Payload ] | | I
| L yr o l
’ TI(-2) ‘ ’ TI(-1) H TI(0) H TI(1) ‘
5.7 Memory MAP
5701 R

Payload (X, Table 5.1 TR BEDETET7 FLAEEEEEEAT 5L, REEOTRLRIE.
Table 5.1 DEZH#SET 5, COIERIL. IICD 4L T, MDP ~H&9 5,

The payload should reserve the fixed areas shown in Table 5.1. Each value is recommended

to use the one in Table 5.1.

The memory addresses are specified in the I-ICD.
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5702 T
Table 5.1 MDP-Payload I/F memory Map: Recommendation

Start Address | End Address Size Name Remark

0x0C00 0x0CA3 163Bytes Command buffer RMAP Write from MDP
0x0DO00 0xOD7F 128Bytes HK data buffer RMAP Read from MDP
OxOE00 — — Mission data buffer | RMAP Read from MDP
O0x0F00 0x0F03 4Bytes Tl Register RMAP Write from MDP
Others Memory Load RMAP Write from MDP
Others MemoryWrite RMAP Read from MDP
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6.0-1

6.0-2

6.0-3

6.1
6.1.0-1

6.1.0-2
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Interface Error Treatment

D
MDP %, LI FIZ5RY Payload EDBIEREERIET 5,
The MDP detects following errors;

(1) MDP: RMAP receipt error (cf. ECSS-E-50-11 Dratt.F)

(2) Payload: RMAP receipt error (by RMAP Reply packet from payloads)
(3) MDP: Internal process error

(4) RMAP Read Reply Time Out Error:

When all RMAP Read Reply packets are not received at the end of each
sequence.

D
BERERLEO MDP &% FEEISRY .

MDP Action with those errors.

(1) CMD Write / Memory Dump
BEELGLY, T5—1ERIE. MDP-HK T—4F 3T 5—AJ ([C T EBITEEIT 5.
No send those again. Error info will be in MDP HK or Error log.

(2) HK Read / Mission data Read
REBFAITET, IREATUFEEELLEN, T5—1F#HIE. MDP-HK T—4F = [3T5—
A7 Tt ER/ITEBEIT B,
No RMAP Read Command until the start of next sequence. Error info will be in MDP
HK or Error log.

(3) Memory Load / Time Distributon / Sun-Pulse (TimeCode)
MDP [&. COI>—ZEHLAL RETHNIE, Payload I TT>—IF#E HKIZH TS
&
MDP can not detect those. [f it is needed, Payload should send the information by its
HK.

D
6.0-2 (1)2)IZBILT.MDP R 7 ) r—aV &, SviarT—2ERERENL GEER
BEDHEZNDENTED, TT7—NENVELRIHZE, COIL—FTERT HIENTES,
MDP software can know the errors in 6.0-2 (1)(2). Error treatment is potentially possible by
this route.

Safety Mode Transition (REE—F1817)

R

Payload (3, MDP Ao HlfIt <A of-156  FETINERIILIREE—RIICBATI S,
The payload should change to the safty mode by itself, when the MDP can not control a
payload.

D
Z22E—FIEFE TRIZER OFF ShTh, BEOMESREAT A—CE25XLG0KEITHS.
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WEHNZUMERRTIE IS DE—FEAET DWEIEELY,
The safty mode is defined that even if the power is shutdown suddenly the payload does not
give damages itself and the other instruments including spacecraft system. If there are no
such status, the payload is not needed to prepare the safety mode.
(Ex) HV (>100V) It should be turned
Extention etc. It should not stop at the critical configuration.

6.1.0-3 R
Payload (&, AT DA% T, MDP hhoDHEIEHRREREERAT 52,

The payload should detect the condition that the MDP can not control itself as follows;

(1) MDP h DI REE—FBATATURIZRETHL,
When the command “Safty mode” is received
RLE—FE#AET 5 Payload (&, E— CMD TRifich I REE—FHBITaTURID
KEEHERT S,

‘Single command’ is recommended for the change into the Safety mode.

(2) MDP £ SpaceWire |)>»% Disable (IZ[X. TimeCode MDIEE(E) hidh 2 —TEREIZIEE
Li=C&EitiT s,
When elapsed time during Space Wire Link disable (ex. No TimeCode ffrom the MDP)
CDAA LTI MR, 8~12 sec DFEFH(2spin 7 + ¥— )T Payload #IZ#R
Y HE, BRHEAEIE, & Payload [T—F9 %,
Time-out should be set from 8-12 sec (2 spins + margine), based on the design of each
payload.

6104 D
FERA(O—F PSU [F, RELE—FBITH L TFREICED HEHEBHE., OFF Shd,
Each Payload PSU will be turn off after the Safety Mode transition with the time
length defined in below.

*MDM [by MDM-PSU]

* MGF, EWO, AM2P, SORBET, MDM [by MDP-IPD]
after “0 sec’

* MEFISTO, MASTWPT-E [by Motor-PSU, MDP-IPD]
After "60 sec"

*MEA, MIA, MSA, HEP, ENA, [by each PSU]

*MSASI [by own PSU]

* PME [by PME-PSU]

After "180 sec"

MEA detect the SPW link failure.
After 10s MEA will go automatically in Safety Mode (all the HV switched off).
Within 1s, the PSU could switch off MEA.
That means that 11 s after the SPW link failure the MEA sensors could be switched off.

MEFISTO  will terminate the deployment (and HV) 15ms after link
disconnect is detected but it will take 0.5s to reach a controlled stop
(eg. slow down to O deploy rate) so It is ok to power MEFISTO off after ~1s.
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7 Telemetry / Command Format with the Ground

7.01 D
MDP & Payload D TLaYI74—<vhERY, 1 E/BICTHERT 5T RO IT+— Uk,
JX-MMO-C0006 MMO Telemetry / Command Design Criteria [Zf5,
COM/TLM format between the MDP and the payload is shown; Ground based TLM/COM
format is defined in the document X-MMO-C0006 MMO Telemetry / Command Design Criteria.

7.0-2 D
(1) Command Format: “N + Address”: 16bit (Fixed)
(MDP User application receives all CCSDS packet. [changed @ v1.51])

Serial Magnitude Command

AL
- o

@Ground CCSDS Header | Format ID | CMD Type
(SIBZ) (incl. APID) HO1 HO2 Channel ID User Command

MDP: Read “CCSDS Header, Command Header”
@MDP — APID: to “"MDP Application Program”
Send “All the Data including CCSDS Header”
to Application Program
— APID: to "“Payload”
@ Send “User Command area”
to Payload with RMAPSCMD

@Payload RMAP Header User Command

Ex. User Command
Payload: Write the “datal~N" to “Address”

L

Address

Data 1 ‘ Dataz‘

Data N ‘

7.0-3 D
(2) Memory Load Format
(1)ZFAL = Memory Load £ RIRETdH 4, 1BL .. A& Format Z ALV =< U RE(EFELEET S

Memory Load Command

A
@Ground CCSDS Header | FormatID | . Load Data
(SIB2) (incl. APID) HO3 e Address (max 239Bytes)
!
APID = MDP
Node ID = Payload
& |
f
@MDP MDP: Analyses of CCSDS Header f Node ID J
— RMAP Write of Load Data to “Address” J

¥
@ RMAP Header

Load Data
@Payload Address (max 239Bytes)

39



7.04 D
(3) Memory Dump Format
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Memory Dump Command

Start
Address

Length

~
@Ground CCSDS Header | Format ID b
(SIB2) (incl. APID) H01 ata
APID = MDP CMD Type | Channel ID | Times Node 1D
Node ID = Payload H02 H0004 H00 ode
@MDP MDP: Analyses of CCSDS Header f Node ID

— RMAP Read from “Start Address” with “Length”

¢

@Payload RMAP Read Command Asttf:ss Length
7.0-5 D
(4) HK Read Format KU Mission Data Read Forma
@MDP MDP: RMAP Read Command
@ RMAP Read Command
Start Length
@Payload Address | | 128Byte
7.0-6 D
(5) Sun Pulse B5%IfE Format
@MDP MDP: RMAP Write Command
@ RMAP Write Command
Start Time Index
@Payload Address (4Byte)
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8.1.0-1
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EM (and FM) Integration Test

Test Items
D
EM B LU FM 5HE&IZFH L T, MDP [, Payload DA &4 B ERER T, LI TDERAGE =S iE
FAFBIIThN AN E I FHERT B,
In the integration test with the Payload, the MDP will test the following items in order to confirm
the fulfilment of the I/F requirement defined in this document:

(1) Physical / Signal Layer (see Sec. 4.1)
4.1.0-2 (Pin assignment)
41.04 (I/F definitions)
41.0-5 (Hamess shield)

(2) Exchange Layer (see Sec. 4.2)
4.2.0-1 (Link speed range)
4202 (Fix of Link speed)

(3) Packet Layer (see Sec. 4.3)
4.3.01 (Receipt of RMAP command)
43.0-3 (Reply to RMAP command)
4.3.0-5 (Logical address)
4.3.0-6 (RMAP Header)

(4) Endian (see Sec. 4.4)
4.4.01 (Big endian)

(5) Command (see Sec. 5.1)
5.1.0-2 (Command Buffer)
5.1.1.0-2 (Timing Requirement)
5.1.2.0-2 (Command Definition)

(6) HK data transmission (see Sec. 5.2)
5.2.0-2 (HK Buffer area)
5.21.0-2 (HK Timing Requirement)
52202 (HK Data Format)

(7) Mission Data transmission (see Sec. 5.3)
5.3.0-2 (Mission Data Buffer)
5.3.1.0-2 (Sun Pulse Interval range)
5.3.1.0-3 (Mission Data Timing : Definition)
5.3.1.06 (Mission Data Timing: Requirement)
5.3.2.0-2 (Mission Data Format)
5.3.2.0-3 (Indication of non-effective data)

(8) Memory Load / Dump (if need) (see Sec. 5.5)
55.0-3 (Set up of Direct Memory Access)
5.5.0-5 (Definition of memory load / dump)

(9) Sun Pulse / Time Distribution (see Sec. 5.6)
5.6.0-6 (Time Distribution / Usage requirement)

(10) Memory MAP (see Sec. 5.7)
5.7.0-1 (Definition of Address Map)

(11) Safety Mode Transition (see Sec. 6.1)
6.1.0-1 (Automatic safety mode transition)
6.1.0-3 (Detection of emergency status)
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8.2 Test Schedule
8201 D

EM test schedule related to DMC - MDP |/F test:

(1) 22-26 Dec 2008 DMC — MDP I/F test (2 weeks)
Location: at ISAS bldg-C
Objective: To verify compatibility between DMC and MDP with respect to

SpaceWire Link and IP distribution interface.
The test#1 will focus test cases on RMAP/SpW protocol levels

EUT: DMC(BBM) + DMC-FSW(DHFS release 1)
MDP(EM)
Comment Payload is not excluded. [fitis proposed, we willl invite.
(2) 11-29 May 2009 DMC — MDP — Payload I/F test (4 weeks)
Location at ISAS bldg-C
Objectives: Verification and Demonstrations of AP level communication
services incl. Data Recorder (DR) service
EUT: DMC(BBM) + DMC-FSW(DHFS release 2)
MDP(EM)

Pl sensors (EM or BBM)
[invited dates for each instrument: TBD]

8202 R
Payload (. B<&# 2009 2 A XYRTC, RIE—E. MDPEDEHIBHEREZITI. (see
Appendix-B8)

AETERSNS MDP O IF §xatHd, COHBRZEET, [RAILLT 2009 £ 3 AIZFIXEh b,
At least once, all Payload shall do the I/F integration test with the MDP before the end of Feb
2009. (see Appendix-B8)

The I/F design of the MDP defined in this document will be fixed in March 2009, based on the

result of those tests.
*Objectives: Verification of the items in Sec. 8.1.
*EUT: MDP (EM or BBM)
Pl sensors (EM or BBM)
*“1%|/F test Oct. 2008 — Jan 2009
2™ |/F test Feb — March 2009
8203 R
Payload (&, MDP D& EHEFHERDAIIZ, GSE [Z&k>T, FE R L FERE®K/I-9 &
FRERBLIE T NI BN,

Before the EM and FM integration test with the MDP, Payload shall confirm the fulfilment of the
requirements defined in this document by the GSE.
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9.1
9.1.01

9.1.0-2

GSE (MDP Emulator)

Definiton and Function

D

The plan for the MDP Simulator distribution:

MMO-MDP-IRD Ver.1.51 (May 2010)
JAXA/BepiColombo Project Office, JAXA

*15 Ver.: March 2008 MGF-O
April 2008 MPPE/MEA
May 2008 in Japan
PWI/SORBET, PWI/MEFISTO
*2" Ver. June Med 2008 in Japan (with a meeting)
June 30 —July 1 in Europe (with a meeting)
D

The plan of the function for the MDP Simulator:

*1% Ver:

*2" Ver:

Lower layer definition of SpaceWire I/F incl. RMAP protcol

(1) Physical / Signal Layer
(2) Exchange Layer
(3) Packet Layer

(4) Endian

(see Sec. 4.1)
(see Sec. 4.2)
(see Sec. 4.3)
(see Sec. 4.4)

Higher layer definition implementaed on the RMAP

(5) Command

(6) HK data transmission

(7) Mission Data transmission

(8) Memory Load / Dump

(9) Sun Pulse / Time Distribution

(10) Memory MAP
(11) Safety Mode Transition

(see Sec. 5.1)
(see Sec. 5.2)

(see Sec. 5.3)
(see Sec. 5.5)
(see Sec. 5.6)
(see Sec. 5.7)
(see Sec. 6.1)
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Appendix-A

<MDP> MHI (Japan)
Masahiro Taeda (MHI)
Yasumasa Kasaba (Tohoku Univ.)
Takeshi Takashima (JAXA)

[To MDP/DPUI1|

<MGF/MGF-0> IWF/OeAW (Austria)

Olaf Hillenmaier (Magson)

Markus Wiedemann — (Magson)

Werner Magnes (OeAW)
<MPPE /MEA> CESR-CNRS (France)

Claude Aoustin (CESR)

M.Petiot (CESR)
<MPPE / MSA , MIA > Meisei Elec. (Japan)

M. Nakazawa (Meisei)

T. Omoto (Meisei)

1. Tanaka (Meisei)

Y. Saito (JAXA)

S. Yokota (JAXA)
<MPPE /ENA> Meisei Elec. (Japan)

Michio Nakazawa(Meisei)

Asamura Kazushi (JAXA)
<MPPE / HEP-i , HEP-e> MHI (Japan)

K. Genba

[To MDP/DPU2]
<MGF /MGF-I> SHI (Japan)
Hirofumi Morimoto (SHI)
T. Iwamura (SHI & JAXA)
A. Matsuoka (JAXA)
<PWI/EWO>  MHI (Japan)
Takeshi Miyabara (MHI)
Hirotsugu Kojima (Kyoto Univ.)
<PWI/SORBET> Obs. de Paris (France)
Moustapha Dekkali (Obs. Paris)
<PWI/MEFISTO> KTH / IRF-Uppsalla (Sweden)
Lennart Ahlen (IRF-U)
Lars Bylander (KTH)
Walter Puccio (IRF-U)
<MSASI> Meisei Elec. (Japan)
T. Watanabe (Meisei)
Shingo Kameda (JAXA)
<MDM> Meisei Elec. (Japan)
M. NAKAZAWA (Meisei)
M. Kusakabe (Meisei)
Y. Tarekado (Meisei)
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Appendix-B Data requested to the Payload team

B-1. Compliance Plan - Format

ltem | “OK” or “Planned Configuration” | Reply from MDP

4 Definition of Communication Interface

4.1 Physical Layer / Signal Layer

4.1.0-2 (Pin assignment)

4.1.04 (I/F definitions)

4.1.0-5 (Harness shield)

4.2 Exchange Layer

4.2.01 (Link speed range)

4.2.0-2 (Fix of Link speed)

4.2.0-3 (TimeOut in Init)

4.2.0-5 (Disconnect Timing)

4.3 Packet Layer

4.3.0-1 (Receipt of RMAP CMD)

4303 (Reply to RMAP CMD)

4.3.0-5 (Logical address)

4.3.0-6 (RMAP Header)

44 Endian

4.4.01 (Big endian)

5.1 Command

5.1.0-2 (Command Buffer)

5.1.1.0-2 (Timing Requirement)

5.1.2.0-2 (Command Definition)

5.2 HKdata transmission

5.2.0-2 (HK Buffer area)

5.2.1.0-2 (HK Timing)

5.2.2.0-2 (HK Data Format)

5.3 Mission Data transmission

5.3.0-2 (Mission Data Buffer)

5.3.1.0-2 (Sun Pulse Interval)

5.3.1.0-3 (Mission Timing Def.)

5.3.1.0-6 (Mission Timing:
Requirement)
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5.3.2.0-2 (Mission Data Format)

5.3.2.0-3 (Indication of
non-effective data)

5.5 Memory Load / Dump

5.5.0-3 (Direct Memory Access)

5.5.0-5 (Def. of MEM load / dump)

5.6 Sun Pulse / Time Distribution

5.6.0-6 (Time Distribution /
Usage requirement)

5.7 Memory MAP

5.7.0-1 (Def. of Address Map)

6 Interface Error Treatment

6.1 Safety Mode Transition

6.1.0-1 (Safety mode transition)

6.1.0-3 (Detection of emergent)

8.2 Test Schedule

8202 (Testwith MDP)

8.2.0-3 (Testwith GSE)
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B-2. Address Map : Summary (cf. Table 5.1)

Command Buffer (5.1.0-2) | Address Size Remark
MEA1 0D80-0D81 [2bytes] 081222

MEA2 0D80—-0D81 [2bytes] 081222

MIA 0C00-0C03  [4bytes] 090223

MDP- MSA 0C00-0C05  [6bytes] 090227
DPU1 HEP-ele 0C00-0C27  [40bytes] 100123
HEP-ion 0C00-0C27  [40bytes] 100123

ENA 0C00—0C1F  [32 bytes] 090211

MGF-O 0C00-0C03  [4 bytes] . 090317

MGF-i 0C00-0CA2 163 B (Fixed) 081003

MDM 0C00-0CB4  [163bytes] 090202

MSASI 0C00-0C03  [4bytes] 090129

MDP- EWO-E -

DPU2 EWO-B 0C00-0C42  [66bytes] 090410
SORBET 0C00-0CA2 080604

MEFISTO 00800117 [152B] 090317
MAST/WPT-E 0C00-0CA2 081006

HK Buffer (5.2.0-2) Address Size Remark

to DMC(<=20B) / to MDP(<=108B)

MEA1 0D00-0D13 / 0D14-0D19 20B / 6B 090608

MEA2 0D00-0D13 / 0D14-0D19 20B / 6B 090608

MIA 0D00-0D13 / 0D14-0D7F 20B /108B 090223

MDP- MSA 0D00-0D13 / 0D14-0D7F 20B /108B 090227
DPU1 HEP-ele 0D00-0D13 / 0D14-0D1F 20B / 12B 090603
HEP-ion 0D00-0D13 / 0D14-0D1F 20B /| 12B 090603

ENA 0D00-0D13 / 0D14-0D7F 20B /108B 090211

MGF-O 0D00-0D13 / 0D14-0D2D 20B / 26B 090323

MGF-I 0D00 — 0D06 7B 100107

MDM 0D00-0D05 / 0D06—0D0C 6B /| 7B 091228

MSASI 0D00-0D13 / 0D14-0D7F 20B /108B 090129

MDP- EWO-E — -

DPU2 EWO-B 0D00-0D13 / 0D14-0D7F 20B /108B 080603
SORBET 0D00-0D13 / 0D14-0D7F 20B /108B 080911

MEFISTO 0000-0013 / 0x014-0x023 20B / 16B 090323
MAST/WPT-E 0D00 — 0D7F 20B /108B 081006

Tl Register (5.6.0-6) Address Size Remark
MEA1 0F00 — OF03 081222

MEA2 0F00 — OF03 081222

MIA 0F00 — OF03 090223

MDP- MSA 0F00 — OF03 090227
DPU1 HEP-ele 0F00 — OF03 080603
HEP-ion 0F00 — OF03 080603

ENA 0F00 — OF03 090211

MGF-O 0F00 — OF03 080808

MGF-| 0F00 — OF03 4B (fixed) 081003

MDM 0F00 — OF03 080723

MSASI 0F00 — OF03 090129

MDP- EWO-E 0F00 — OF03 080603
DPU2 EWO-B 0F00 — OF03 080603
SORBET 0F00 — OF03 080911

MEFISTO N/A (OF00 — OF03) 090317
MAST/WPT-E N/A (OF00 — OF03) 081006
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Mission Data Buffer (5.3.0-2) | Address Size Remark
MEAT 0800 — 0C07 10328 100123
MEA2 0800 — 0C07 10328 100123
MIA 0E00 — 0E03 4B (FIFO) 090223
MDP- MSA 0E00 — 0E03 4B (FIFO) 090227
DPU1 HEP-cle 0E00 — OEO1 2B (FIFO) 080603
HEP-ion 0E00 — OE01 2B (FIFO) 080603
ENA 0E00 — 0E03 4B (FIFO) 090211
MGF-O 0E00 — 0EC9 202B 090323
MGF-I 0E00 — 0EC9 202 B 081003
MDM 0E00 — 0EQ0 1B (FIFO) 090202
MSASI 0E00 — 0E03 4B (FIFO) 090129
MDP- EWOE N/A N/A _
DPU2 EWOB N/A N/A -
SORBET 1000 — 1FFF 4B 080911
MEFISTO N/A N/A _
MASTWPT-E N/A N/A -
Memory Load (5.5.0-5) Address Size Remark
MEAT 0600 - 06FF 2568 100123
MEA2 0600 — 06FF 2568 100123
MIA 1000 - 21FF 46088 090223
MDP- MSA 1000 - 21FF 46088 090227
DPUA HEP-cle N/A N/A 080603
HEP-ion N/A N/A 080603
ENA N/A N/A 090211
MGF-O N/A N/A 080808
MGF- N/A N/A 081003
MDM N/A N/A 090202
MSASI N/A N/A
2000 — 2FFF 8KB (Register)
MDP- EWO-E 8000 0000 — 800F FFFF 1MB (SRAM) | 080603
DPU2 2000 — 2FFF 8kB (Register)
EWO-B 8000 0000 — 800F FFFF MB (SRAM) 080603
SORBET N/A N/A 080911
MEFISTO N/A N/A 090317
MASTWPT-E N/A N/A 081006
Memory Dump (5.5.0-5) Address Size Remark
MEAT 0E00 - OEFF 2568 081222
MEA2 0E00 - OEFF 2568 081222
MIA 1000 - 21FF 46088 090223
MDP- MSA 1000 - 21FF 46088 090227
DPU1 HEP-cle N/A N/A 080603
HEP-ion N/A N/A 080603
ENA N/A N/A 090211
MGF-O N/A N/A 080808
MGF-| N/A N/A 081003
MDM N/A N/A 090202
MSASI N/A N/A
2000 — 2FFF 8kB (Register)
MDP- EWO-E 8000 0000 — 800F FFFF 1MB (SRAM) | 080603
DPU2 2000 — 2FFF 8kB (Register)
EWO-B 8000 0000 — 800F FFFF MB (SRAM) | 080603
SORBET N/A N/A 080911
MEFISTO N/A N/A 090317
MAST/WPTE N/A 081006
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B-3.  Command Plan: for RMAP Write to the CMD Buffer (cf. 5.1.2.0-2)
(incl. Safety CMD [cf. 6.1.0-3(1)])
CMD Name | Address & Length Parameters Function
(Example of Format) 7 2 3 4 229
Address | Param(1) | Param(2) | Param(3)
B-4. HK Data Plan: for RMAP Read from the HK Buffer (cf. 5.2.2.0-2)
HKName | Address/Bit | Parameters | “to DMC” or “only to MDP” | Meaning
(Ref) to DMC <=20 bytes (nominal)
Total <= 128 bytes (nominal)
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B-5. Mission Data Plan: for RMAP Read from Mission Data Buffer

(1) Definition of Timing (cf. 5.3.1.0-3)
(L : Data size of a mission data packet
(2QN : Number of Mission data packet in one sequence
3V : Link speed
4T : Interval of the sequence
5)Tq : Shortest interval of mission data packet
(Ref) Averaged Data Rate to the MDP (NxL)/Ty

Data Bufffer prepared in the MDP [(NxL)/Ty] x 120sec

Table B5-A : Current Plan for Payload Mission data accumulation

Sequence | Num. | Packet Size | Interval Incr/
Payload Interval /Read No-Incr Remark
To N L T,
MEA1 2.000 18 1032B 111ms Incr V=1.6MHz
MEA2 2.000 18 1032B 111ms Incr V=1.6MHz
MIA 4.000 25 5260B 125ms No-Incr | V=3.2MHz
MSA 1.000 34 1024B 25ms No-dncr | V=3.2MHz
No-Incr | V=1.6MHz
MDP- HEP-ele 4.000 34 420B 117ms
DPUT r\(lF"I:O) V=1.6MH
. o-Incr =1. z
HEP-ion 1.000 34 2016B 29ms (FIFO)
ENA 4000 | 16 | 3072B | 250msec "(';’"':'g)' V=1.6MHz
MGF-O 1.000 9 202 110ms Incr V=1.6MHz
MGF- 1.000 9 202 110ms Incr V=1.6MHz
No-Incr | V=1.6MHz
MDM 60.000 1 120B N/A (FIFO)
No-ncr | V=3.2MHz
MDP- MSASI 4.000 32 6528B 125msec (FIFO)
DPU2 EWO-E (RMAP Write) V=4.1MHz
EWO-B (RMAP Write) V=4.1MHz
SORBET 4000 | 1 | 4kB | NA | Incr V=1.6MHz
MEFISTO (no TLM data) V=1.6MHz
MAST/WPT-E (no TLM data) V=1.6MHz
(2) Mission Data Format (cf. 5.3.2.0-2, 5.3.3.0-2, 5.3.2.0-3, 5.6.0-6)
Address Bytes Bit Parameters Contents
4 bytes - 0x00000000-FFFFFFFF Tly (Tl at Sun pulse
2 bytes - 0x0000 — FFFF Tl (time from the sun pulse)

* Definition of “Non-effective data”

* Definition of Timing Data
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B-6. Memory Load / Dump Definition (cf. 5.5.0-5)

Address Bytes Contents

Usage (inc. When / Frequency)

B-7. Safety Mode
-Not applicable

(1) Definition of Safety mode

(2) Definition of Safety-transition CMD

(3) Detection method of the Emergency

*MGF-O
“MGF-
*SORBET
*EWO(/AM2P)

(cf. 6.1.0-1)

(cf. 6.1.0-3)

(cf. 6.1.0-3)
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MMO-MDP-IRD Ver.1.51 (May 2010)
JAXA/BepiColombo Project Office, JAXA

B-9. Format to/from Pl tasks in MDP

(1) MDP Command for Data Dump

Frrx To be updated: for MDP-FM ¥k
To MDP/DPUT MDII*  MPPE, MGF-O
To MDP/DPU2 MD2I*  MGF-] MDM, MSAS] PW] MWE

User-HK : ‘128B-max’ (+ MDP-Pl-task status) Reproduction>
MD1UHK STRT User-HK : Continuous repro — Sequence Start
MD1U HK STOP User-HK : Continuous repro — Sequence Stop
MDIUHK SET  (B1)(B2) User-HK : Continuous repro — Interval Set
BT Node—ID
B2 b4-7 (NA)
b0-3  Interval- 2°X (sec)

MD1U HK DUMP (B1) User-HK:  Dump (once)

BT Node—ID
MD1U RP DUMP (B1) Report:  Dump (once)

BT Node—ID

0x03-0x14

OxO(1s)-OxE(18h)

Ox03-0x14

Ox03-0x14

<L/M mode data : Continuous Reproduction of Mission TLM>
MD1U DS REP STRT DS-REP: Mission TLM Repro Start
MD1U DS REP STOP DS-REP: Mission TLM Repro Stop
MDIUDS REP SET (B1)(B2) (B3) (B4)
DS-REP: Mission TLM Repro Parameer Set

BT Node—ID

B2 Data—ID

B3 b0-1 JPEG compression
B4 Length (Byte)

(interval :  each Block)

Ox03-0x14
EWO:0x0-0x3
ONon, 1:Rev 2non—-Rev

<H mode data : DUMP of latest Mission TLM>
MD1U DS DUMP PAC (N-ID) (D-ID) (COMP) (NUM)

DS-DUMP: Packets Dump
BT Node—ID Ox03-0x14
B2 Data—ID EWO.0x0-0x3
B3 b4 Buffer O ong 1:Short
b0-1 JPEG compression ONon, 1:Rev 2non—Rev
B4
b7 0: Oldest block T: Latest block
b0-6  Num of Packets (00-7F)
(( One BlockDump: larger than Num of Packet in a block ))
<K Al BlockDurnp: B4=FF >>>
<K Durmp STOP: B3=FF, B4FF >>>
MD1U DS DUMP BLK  (N-ID) (D~ID) (COMP) (NUM)
DS-DUMP : One Block Dump
BT Node—ID Ox03-0x14
B2 Data—ID EWO.0x0-0x3
B3 b4 Buffer OLong 1:Short
b0-1 JPEG compression ONon, 1:Rev 2non—Rev
B4 b7 0: Oldest block 1: Latest block
b0-6  Num of Block shift  (00-7F from oldest/newest)
<K Al BlockDurnp: B4=FF >>>
<K Durmp STOP: B3=FF, B4FF >>>
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MMO-MDP-IRD Ver.1.51 (May 2010)
JAXA/BepiColombo Project Office, JAXA

<SSAMPLE CMD Sequence —— for MDP1 — HEP-E (Node-ID: 0x09)>
*rx Set up of DMC / MDP /' HEP-E ¥

0100 . # *** User—HK Dump: Once *¥*
0101 . MD1U HK DUMP 0x09

0710 . #*:*User—-HK Rep: Continuous — Once per 2sec ***
0111 . MDT1U HK SET 0x09 0x01

0113 . MDTUHK STRT

0115 . MDIUHK STOP

0120 . # *** Mission Data Durmp ***

0121 . #Data collecton start:  (Ox09=HEP-E, OxFF=Start)

0122 . MDTF.DPUMIS CLCT 0x09 OxFF

0124 . # Data collecton stop:  (Ox09=HEP-E, Ox00=Stop) [T Block later]
0125 . MDIF.DPUMIS CLCT 0x09 0x00

0126 . #

0127 . #Mission TLM Data dump: Head 1 packet of the oldest Block

0128 .# [Ox09=HEP-E, Ox00=Data-ID, Ox00=Non—-Comp, Ox01=1Packet)
0129 . MD1U DS DUMP PAC 0x09 0x00 0x00 Ox01

0130 .#

0131 . #Mission TLM Data dump:  the oldest Block

0132 . #  [OxO9=HEP-E, Ox00=Data-ID, Ox00=Non—Comp, Ox00=First Block)
0133 . MDT1U DS DUMP BLK 0x09 0x00 0x00 0x00

0134 . #

0135 . # Mission TLM Data dump:  the latest Block

0136 .#  [OxO9=HEP-E, Ox00=Data-ID, Ox00=Non-Comp, Ox80=Last Block)
0137 . MDT1U DS DUMP BLK 0x09 0x00 0x00 0x80

0740 . # *** Mission Data Rep: Continuous *¥*

0141 . # All block head- 255Byte

0142 . # (Ox09=HEP-E, Ox00=Data—ID, Ox00=Non-Comp, OxFF=255Byte)
0143 . MD1U DS REP SET 0x09 0x00 Ox00 OxFF

0144 . #

0145 . # Data collecton start:  (OxO9=HEP-E, OxFF=Start)

0146 . MD1F.DPUMIS CLCT 0x09 OxFF

0147 . #

07148 . # Mission TLM data REP start/stop

0149 . MD1U DS REP STRT

0152 . MDI1UDS REP STOP

0153 . #

0154 . # Data collecton stop:  (Ox09=HEP-E, Ox00=Stop) [1 Block later]
0155 . MDIF.DPUMIS CLCT 0x09 0x00

0160 . # **+ Report Packet Dump (at this moment: equal to HK Dump but APID = REPORT-PACKET
0161 . MD1U DS RP DUMP 0x09

*Caution:  For instruments under DPU2 MDIF > MD2F
MDIU > MD2U
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MMO-MDP-IRD Ver.1.51 (May 2010)
JAXA/BepiColombo Project Office, JAXA

(2) MDP Telemetry for Data Dump
<Restriction for FM : DMC-MDP I/F>
Data flow <=4 packet / 125msec for each DPU
Packet size <=1042byte for both DPU

A. Format
[CCSDS-Primary (6B)] [CCSDS-Secondary (7B) + blank(1B)] [Common EM-Header (10B)] [Data]

*HEADER: 24bytes
[CCSDS Primary] (6B)

TM Packet Primary Header (6 bytes) Secondary
Version Type Sec.Header Application Sequence Sequence Packet Header
Flag Process ID Flag Count Length 7 (or 12) bytes
3 bits 1 bit 1 bit 11 bits 2 bits 14 bits 16 bits
0 0 1 (see table) 1 lincrement] | 2™-head(8)
+ EM-head(10)
+ Data

[CCSDS: Secondary] (Non—division case: 7B) + “blank:1B”

TM Packet Secondary Header (ADU Header) : 7Tbytes
Time Category Packet Packet Sequence Flag ADU Count
(32 bits) (8bits) Identifier for each ADU .
(8bits) (2bits) 5 ( 6bits)
LSB:31.25ms (see table) [TBD] 11 [non—segmented] [increment]

[Common FM-Header] (10B)

NodelD/Data-ID Mode-ID Tl Counter Body-Size

1B 1B 4B 2B 2B
O:HK (LSB: 1.95msec) (0x0000-OxFFFF) (0x0000-0xFFFF)
1:0neShot
2L

3:M [TLM-REP in EM]
4H [TLM-DUMP in EM]

<Example: DMC Output in EM>

OE 19 €O 00 03 F9 00 00 A6 F8 20 FF CO 00 18 00 CCSDS—Primary  (6B) O0xOE19: APID (DPU1-U HK)
00 OA 6F 83 00 00 03 E8 1B 02 00 00 06 32 01 00 CCSDS-Secondary (7+1B) 20: Category (DPU1-U HK)
02 00 7F AE 00 00 23 00 00 OA 6D C4 00 00 00 00 FiHeader (10B) 0x18: NodelD/DataID (DPU1)
00 00 00 00 00 00 00 FF 00 00 00 00 FF 00 00 00 Data (1000B) 0x03E8: Data size = 1000B
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