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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 AMHz
MSA 100309 Plan-C(&B) 2.0 +-0.02MHz AMHz
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-| 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 AMHz
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 (EF%EE)

D
AFREZEIL. Mission Data Processor (MDP) [Z SpaceWire 42— x4 A ClEftah 5 Payload
WA XRET HDEREBRETEET Do
This document defines the requirement for payloads that connecte to the MDP instruments by
Space-Wire interface.

D
LI @ Payload #22MDET S SpW-IIF ITERASN 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/DPU2]
<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)
<MASTWPT-E> NIPPI (Japan)
Appicable Document GERXE)
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 A AEE)

3.0-1 D
MDP [&. Fig. 3.1 IZ5RY &I, &5 16 D Payload HzgLiEitd 5.
The MDP connect to 16 payloads by Space Wire in Fig. 3.1.

3.0-2 F
> NGF-O-E :
> MEA1
MDP _h‘ :IIIIMIEel_IZIIIIE
MDDPU1_4 ‘— :IIIIIENIAIIIIIE
< :.IIIIIIIIIIID:
DPU-1 — :a.“urﬂ.!.é“\\-.:
m.----M§-Alllll:
MDDPU1-5| |« 1 D-HEP—eIe.
h 'al.-......-.........--.‘: ‘ﬁ:‘lllllllllllllllb:
- L HEP-jon & | e
DPUFEﬁI/F AEEEEEEEEEEER q: SORBET :
B :.-.-.-.-r.-.-.-.-.-.-.-.-r.-a.:
M D D P U 2 _4 E m.l.l.l.l.El?lg-_lRl.l.l.l.l.:
DPU_Z ] - VE‘I.I.I.I.M.IE.IEIil-sll.!..IO.l.l-l.l.E
NDDPU2-5| |& > MGF-I-E
Lot SASL
-IIIIIIIMIDIMIIIIIIIE
Fig.3.1 MDP-Payload SpaceWire Interface design
3.0-3 D

MDP &% Payload il Point-to-Point ##t&L . ZD A 2— 1A RIFEARMIZLLTORREIZHES
AFRFEIZxL . MDP-Payload A 42— 4 BRI RE T S ERTE JIE L Z5tE 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 (BE{EA> 44—z —AER)

4.1 Physical Layer / Signal Layer R | ESE)

4101 D
SpaceWire DIZERYEARIFAEL T H A% Fig. 41 [TRY,
Standard pin assignment is shown in Fig. 4.1 for Space Wire interface connector.

4102 R
Payload [, #R#E/ \—RRAEDEFTD =6, CHIZHESH, BRI ERBI S,
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+ (jin+ shield Sout- Dout-
| | |
5 a IRKK
D111— Sm— Sout+ D0ut+
Viewed from rear of receptacle or front of plug.
Fig.4.1 Standard pin assignment of the SpW connector for Payloads
(u-Dsub 9pin: Socket type) [Ref. ECSS-E-50-12A]
4104 R

Payload (&, L FDA 48— —REHIZHSZE (Fig. 4.2), FEiEmAIL, I-ICDIZEEkL, MDP
F—LANEEREDIZ . AR H 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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4105 D

4.1.0-6

(1) Line driver / receiver : LVDS (TIA/EIA-644)
(2) Output differential signal level : “0” -600mV < Vpg < =100mV
i +100mV < Vg < +600mV
(3) Termination type : Shunt Termination
(4) Electrical instrument : Twist pair shield wire
(5) Electrical instrument length ~ : 10 m or less
(6) Pull up Voltage : Vcc =+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)
UT54LVDS032LYV (receiver)
*Driver Supply voltage 3.3V
High-level max1.650V
Low-level min0.925V

Centered around  +1.2V (not 2.5V)

R
MDP-Payload fEl® SpaceWire #E#ild. BR AT EZEE[MMO-C-EDC: IX-MMO-C0005]
10.1(2) (10.1.0-12/13/14) ([ZH-> T BE .
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].

BEH, TA4XN—RRADT—ILRIE, TEOIEB MDP-IRD J5E (Fig. 4.2) IZféoTHLLY,
Shields of wireharness to the 2™-common ground (COM2) can follow the past MDP-IRD
definition (Fig. 4.2).
(1) Inner Shield: LVDS driver fll&, COMQ)I<§&#%d %,
LVDS reciever fll. #fELELY,

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 flll&, LAY,

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

11
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4107 F
_ Outer Shield _ _
: |
| |
3.3V 1| COM(2)
T ! !

RLZ | | AWG6... |
<RI <<
VDS R3% | ! \ | Ve LVDS
Receiver ! : Driver

33V | ! !
1] '
RLZ | vt g
£ :> e B : O
<< rail :: B J_M
LVDS R3 ﬂ; i Inner Shield | Vas VDS
Receiver ' ' i
i i 3.3V Driver
| AWG26 1 |1y
c AAA . N
Do ¥ L7 L Tsre [
V. i -
R s
! A EEY Receiver
! ' | TRy
A T [aWaWau | v 0T 3
R PR €1 N RN I I A e v
LVDS Ve i Inner Shield i ,L R3  LVDS
Driver : ! Receiver
1 ;
CoM(2) [+, i
MDP T Payload

Fig. 4.2 A 3—2JxA RERTHR

Interface Circuit Definition

12
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Exchange Layer CEIER)

R
Payload I, #1§3U., EE) V3, MDP ERBLI-UL2EEITHIET S &, SpW DEEE
% . "Link Enable”E—F&33%CL,
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 (&, V2 VBETFAY Y, BEIVELERT H L.
BEPOEEEEITRAELLL,

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 [t 5 2#gzE. RD SpW Link #IEMEIZEH1T5 TimeOut FFICHULT, I TDIE
~NBET D&,
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:128usec >> 32usec
* ‘Connecting > ErrorReset’ STD:128usec >> 32usec

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
gotFCT OR

RxErr OR tN-Char OR
: ErrorReset g0
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
QotN-Char OR gotFCT OR 128 1
gotTime-Code OR gotN-Char OR
affter 12.8 s gotTime-Code OR
Connecting Ready
>>32us after 12.8 us Reset Tx

Send FCTs/NULLs
Enable Rx

Enable Rx

>> 32us

Started Link Enabled
GotNULL Send NULLs [Link Enablec]
Enable Rx
4205 R
MDP [Z#%6t9 228, RD SpW Link IZ§1F% Disconnect Timing EEZIZHULT, LITD
E~BES 5L,

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 (LOMHz + 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 Avalyi-)

R
Payload [&. MDP h5R{TEN 5. LT RMAP Command 23 {59352,
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 (. Zhst@ RMAP Command Z3E{EL7E0Y, 45 2. Read Modify Write Command (&, {5
5 (RN 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 Dratft.F.

R
Payload &, RMAP Command [Z¥t9 % Reply EL T, EITD A% MDP ~NEET H &,
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 KLU EWO-B (&, . ZviarT—2EEDT-86H. MDP ~ RMAP Write

Command X EZEMY 5. CDBEIX. Ack ZERL TIEGEHALY,
(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 [Z#1+54lLogical Address AR IHIET L,
{BL. l'Path Address fEEAR 1ZYHR—r T DLEITHELY,
Payload shall use "Logical Address”. The MDP does not support the Path-Address.

R

Payload [&. MDP A% Table 4.1 & 4.2 [TH->T{Hd 5 RMAP Header 2{EJ 5LEHIC,

CHITHIET S RMAP Header Z{3L71= RMAP Reply ZiEf§9 52,
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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Table 4.1 : Header Definition of RMAP Packet from MDP

ltem

Parameter

Destination Logical Address See “Table4.2”

1% 1 $#ERDT=8 . K7L AD Check [FERLALY,
(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 “Table4.2”
Transaction Identifier (TID) [HK data] MSB="1" (No Fixed value)

[Mission data] MSB="0’
Others: MDP [&. s LT=&EE# 5.

Read Command 3£{EZ&IZ 1 A9 AR,
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-DPU1 HEP-cle H48 H48
HEP-ion H'50 H'50
ENA H'58 H'58
MGF-O H'60 H'60
MGF-| H'68 H'68
MDM H'70 H70
MSASI H'78 H'78
EWO-E H'80 H'80
MDP-DPU2 EWO-B H'88 H'8
SORBET H90 H90
MEFISTO H'98 H'98
MASTWPT-E HAOQ HAO

[cf.

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

16
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4.4 Endian (TUT4TV)

4401 R
MDP-Payload fh&i{§lE. EvY I TA7oTIHIE,
The communication with the MDP shall be by the big-endian.

4402 D
MDP H\ Payload ~DT—42iE{E1t#k%, Fig. 4.3 (TR,
Fig.4.3 indicates that the specification of the sending data form the MDP to the payload.

4403 D
MDP [Z&% Payload hoDZET—#&#HhitHR% . Fig. 4.4 1R,
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 | Data D DataD | DataC | 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 | Data B | Data C | Data D
¢ |
17
MDP
Mission Data Recorder
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SpaceWire IDE yh AR )—LIE, ECSS-E-50-12A MFREIZHEL Least Significant Bit First &9

% (Fig.4.5),

The bhit-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

<
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Command / Telemetry Service Definition
(TLAN) -2V R —E XIRE)
Command
D
MDP [, A< R%{E%. Payload [Z RMAP Write Command %173 5 Z& T,
The MDP send commands to the payload using the RMAP Write Command on SpaceWire.

R
Payload [&. RMAP Write Command MD#E{E5&L T, 163 bytes £ OBE—EEF7FLADIO2
VRIYIFEEIEREL. TDTELA%E MDP A HCD #MLTHETHIE, COMaTUR/ Ay
7B L. £ URITOWTHBICALVETRIEEDLY,
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 (&, 37 R#{EA RMAP Write Command EL T, AT DEREEHRAT S (Fig.5.1),
The MDP set conditions for RMAP Write Command as follows; (see Fig, 5.1)
- Non-Verify (0)
- Ack (D)
- Increment

D

MDP (&, IRUREEEL T, IAT U \YI7EILSNND T RL AN D EEEAZITHIL,
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 kM7 E (2 &> TaATU A HERIEh 54K Th, BEIEEIXITHALY,
The MDP does not support re-sending the command to the palylaod automatically when the
command does not be reached to the payload.

19



MMO-MDP-IRD Ver.1.52 (June 2010)
JAXA/BepiColombo Project Office, JAXA

5106 F
Fig. 5.1 Definition of RMAP Write Command (for Command from MDP)

Destination Logical Address Protocol Identifier PSEE?;;?;H%%EP}_%T, 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 EQP

Last byte transmifted

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

MSB LSB
Verj 1 Ack (1)/ Cremen Source Path ‘ Source Path
on't Verify No ack (0) o inc. addresq Address Len=0 | Address Len =0

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

|4— Packet Type :!: Command :!: Source Path Address Length—o‘

511. Command timing
51101 D
MDP (. BEDREAAIHEFIFAL T, Fig. 5.2 DIREIZH-TPayload ~DITUREEEST
3. DAL (E, Sun Pulse Timing &I EIHALAU Y, fEfRIL. &% 875msec TH 5.
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.

51102 R
Payload I&. \FDALSVTREICHIZ L,
The payload should support (follow) the following timing regulation.

(1) RMAP Write Command [2&AIa R/ w73~ DIT U REARAS T E=4—TF
A&,
The payload keeps a watch the timing when a command written in the command buffer
area by RMAP Write Command.
(2) Command DIATUR/\YIPRIBINDEEAAESTETLTHMS 63ms EIAIZ, MDP A®
RMAP Write Reply {858 T34 &.
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) BIE®M Command-Command FEFETHS 875ms LINIZ, REATRFHBHETEHIREL
THIE
The payload should become the condition that the next command can be received within
875 msec which are the shortest Command interval.

(@) ARUEN\YITOFEHLIE, a7 FEREEEEIT 5=, MDP A% RMAP Write Command
SERIATHENKS ., SRFHEEFICIYRET S L,

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.

51103 F
Fig.5.2 Command Transmission Timing from MDP
Command-1 Command-2 Command-3
< = < tl time
tl: Min 875ms

5.1.2. Command Format
51201 D
MDP A5 Payload ~M3a< > RId, CCSDS format ZEALALY (Ref. Sec. 7),
It does not use the CCSDS format between the MDP and the payload. (Ref. Sec. 7)

51202 R
MDP /5 Payload h35{E9 % CMD (&, I TOIREIR->TIHBIZFES . MDP KU System
~ -ICD ZNtLTHETSHCE,
The command format is defined by each payload in I-ICD according to the following;

(1) A< RE: RMAP Header, CRC & T 180 bytes BT, 3G WNEDET S,
ChOFHA.Fig. 5.1 O "Data” Y XIE. 163 bytes UTELD,
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 AKX TRIYTR24T 1&L. Payload EITTa—R3 %, [LORADEET7 IR
Ty,
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”

() WA CMD NyIT7—ICEETRAENSHEE CMD KL, MACRO (cf. 3.1.1.1 in
MMO-C-TCDC) #iLL Time-Line (cf. 3.3.2.1 in TIME-LINE) Mi5&, < 22 Bytes &9
%
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 |ess than 22 Bytes.
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5.2 HK data transmission (HK TF—4UREE)

5201 D

MDP (&, HK T—4UX&E% . Payload DEE7 KL A~Z RMAP Read Command #F4TLTIT3,
The MDP will collect HK data from the fixed memory address in each payload using RMAP
Read Command.

5202 R

Payload I&. RMAP Read Command ~NiE§7—4I)7EL T, 128 bytes & DE—EFEF7RL

ADIHK F—5/\wo7iEEi 1 #FAEL. €TDFFLA% MDP ~ HICD 2L THRETHE,

Payload [&. COPRLADT—4% . RMAP Read Reply [Z&>T MDP I3E#%ET %,
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 FDREERAT 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 transmiited

Destination Logical Address Protocol Identifier ngﬁf;ggg% gg?rTZr;d Destination Key
Source Logical Address Transaction Identifier (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/ i) Source Path Source Path
‘ Reserved =0 ‘Command - 1‘ Read =0 Read =0 | sck/No_Ack) No inC addresq Address Len =0 ‘ Address Len =0

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

5.2.1 HKdatatiming
5210-1D
MDP (%, BEDRERAI T ZFALT, Fig. 5.4 OIRTEIZHE-T Payload ~?M HK Read %15
#1719, CDRAZJ 1L, Sun Pulse Timing EIEXEIEALALY,
fEfRlL. &% 875msec THd.
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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52102 R
Payload &, SFDASSUTHREICHSI &,
The payload should support (follow) the following timing regulation.

(1) RMAP Read Command [2&dIHK T—4/ \wo7iEg 1IN o DFHLER (ST EE=S
—9B&
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 S¥EZEE2#L THS 63ms EIHIZ, MDP A RMAP Read Reply
DWTHK T—4EEERT I 5
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 FHLHETHS 875ms LIRIZ, REIHK T—2ZEETESRBET 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—%/ 377 DEHE. MDP 50D RMAP Read Command SHMEMNELZ 1=K TH. 5F

BRREFIC LYV T—HMETEORREGERELGNKIB|ET S,
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.

52103 F
Fig.5.4 RMAP Read Command : Timing Definition of HK data collection

) t ) t1 time
t1: Min 875ms

522 HK dataformat
5220-1D

MDP ~® HK data [&. CCSDS format Z{&RL%ALY,

It does not use the CCSDS format for HK data between the MDP and the payload.

52202 R

MDP ~EET % HK T—2IE, IFOFEIZHE->THBEITESD . MDP & U System ~ -ICD #

NLTHRETSHE,

The HK format between the MDP and each payload is defined by each payload in I-ICD
according to the following;

(1) ¥—4&K: 128bytes UTOEEER.
The fixed length of HK data is less than 128 bytes.
Q) WETFFLRICIZ, B—DOBRER-t 5, LD HIHTI3 | [EFIET S,

Each address and bit shall has a single meaning.

23



MMO-MDP-IRD Ver.1.52 (June 2010)
JAXA/BepiColombo Project Office, JAXA

() UTZEEHHE,
The HK data must include the following information counters;
- 4Bit, or more RMAP Error counter
RMAP Error DESZETRY . RERICEDIS—
% Count §5hVRY &, {BL. D7<&H RMAP Header
CRC Error #8¢2&,
Show the number of RMAP Error (includes at least
RMAP Header CRC Error). Please define the kind of
counted errors in MDP-IRD.
- 4Bit,or more Command Receipt Counter
“Memory Write” E#&®1=, £ RMAP Write 734wk
DEEHET D,
for all RMAP Write including “Memory Write” etc.
(3) UTEEHHILEHET S,
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) %kEEANS N Byte BET: DMC &Y System 2SS HIREEERT—HRLEET D,
N [%, REIELT 20 BT &L, IHICD 2L THRET S, ChyME, MDP MlEviarR
T—RRINT YR IELTIREL . SYiarT—30—RELTEET B,

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 EviarT—IEE)
5301 D
MDP (&, SviarT—4UU&% . Payload DEE T FL A~ RMAP Read Command ZF1TLT1T
o
The MDP will collect mission data from the fixed memory address in each payload using
RMAP Read Command.
5302 R

Payload [&, RMAP Read Command ~NiEYT—4I)T7ELT, BE—EEFRFLADMission T
—R T PHEE I EFAEL. TDFFLA%EMDP A HICD /L TEET 5L, Payload &, 2D
F7RLADT—4% . RMAP Read Reply [Z&>T MDP [Z5E#%93,
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 [, 3w 3> data request F§ RMAP Read Command &L T. & Payload Z &2 TDERTE
#{ERIRAT S (Fig. 5.5), Payload fAli%. CHIZHIELTESBLMZEET %,
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: & —4 > XFAIR%ZEO0&LL . Read Command iZ{EZE 1 A9 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

Destination Logical Address Protocol Identifier P;gﬁf;g;g& iz?rnljzrr:d Destination Key
Source Logical Address Transaction Identifier (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

epend on Payloads
MSB LSB
‘ Reserved = 0 ‘Command _ 1‘ Read = 0 Read = 0 Read = 1 ncrem Source Path Source Path

(Ack/No_AcK) No inc_addregd Addresslen=0 ‘ Address Len =0
S~~—
L— Packet Type :!: Command =!= Source Path Address Length—»‘
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Mission data timing
D
MDP (%, BBDRERRA3 7 ZFIFAL T, Fig. 5.6 OIEIZH->T Payload ~0 Mission Data
Read I#EZ1T9. —DAAZI Y 1L, Sun Pulse Timing &IXRIHALAL Y, REFEIL. Payload &IZE#
EED
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

£URIEFD Sun Pulse fEFEIE. 4.000—5.500 sec &35,
The interval of Sun-pulse(index-pulese) is defined from 4.000 to 5.500 sec when
obseravation.

Sun Pulse [ZR#ILTTF—44%m 93 Payload 1%, BIEMIRETHS 4.000 sec TOEET

5.3.1.0-3 DE/\TA—4ERET LI, LEEDFHFETEMERIREL T S L. (BIZIX, Sun Pulse

B CT—3% T ST, BRI KYZEUEE. TEN Vv 125 ET 5 EELS,)
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 A’ L ECEERERETS HIHE T, BBRHIEMRRRBLLGS TN CEERET S,

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

R
Payload &, 5.3.1.0-4 DEHIZEIE, Fig. 56 [CHHLUTD EEE *. BEDAIIVITHRE
ELTRETHE, COEEIEL, MDP A~ ICD AL THETSL,
The payload should define itself timing parameters as follows according to the regulation in
5.3.1.0-4 and those parameters is specified in the I-ICD.

D) To . Interval of the sequence

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

@HT : Shortest interval of mission data packet

MDP ADIviavT—4L—hME. "(NxL) /Ty TERBSINDEITHS, T, (£.53.1.0-4 D
FHFBEUEWEET, FRISERIRLTKL,
The data rate to the MDP is defined by (N*L)/T,. T, can be selected based on the
confitionspecified in 5.3.1.0-4.

D
MDP (&, &L —7 U ATEIC Zvar T —ARERBEHIVIN TS, COF=, F—7Y
ARTHAIZ, o—7 XD L TH RMAP Read Reply Z{ENETLTWALENDH D, (5ET
L% MEE . MDP [CREFEN ST 2L UICEEL S, )
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 hot, the payload
data stored in the MDP will be partially collapsed.)

UTDFIET, B/NTA—FEHRET H_ENTED,
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Payload can select each parameter by the following scheme:

A T—HERBL—bE "N L)/ T" IZEDE, LITD/INSA—2%EFRET S,
First, following parameters are assumed based on the data production rate (N x L) / Ty

*L: Size of one packet
LTOWT A DEENS, BIEEERET 5.
Fixed value, specified by condition (a) or (b).
(@) A specific 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 MHZz"
Effective speed is about x 0.8 bps.

B. T, @viarT—AERME) ZRET S,

Define T (Interval of each packet).

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

C. TRMAP-Read CMD D T, DEEEHEZT 5. T, &I UTDEHELLD.
Confirm the range of “the interval of RMAP-Read CMD T,".  ltis in (a) - (d).

<In the sequence>
@ T, = T.+1.3msec
(b) T, = T;-1.3msec
<At the boarder of the sequence>
() T, = To—T1x(N-1)+10msec +1.3msec (=C(max)+A (max))
d) T, = To—Tix(N-1)-10msec-1.3msec (=C(min))

D. Payload X, &xX-&/ T, &, SviarT—/\wI7DI LEE | OIEAHF |F LV
EIREGCFARTEAI L, (BATIHE ., EEEFICKST —HRENFKAE).
Payload should allow the “shortest / longest interval T,”, without the overwrite of
mission data buffer nor the collision with buffer writing.

E. Payload (&, &/IN T, D552, MDP ~0 RMAP Read Reply #{E&5E T TE5Z &, (Th
HEI-ENELMES. Payload (3T —32%EYEHTEMNTELLY, )

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

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

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

(1) RMAP Read Command [2&k3MEv a3y 7—2/ \WIFEES 1ML DFRHELER (ST EE
=5—9BHE,
The payload keeps a watch the timing when the mission data request (collection) from the
MDP by RMAP Read Command for mission data. (Polling)
() FEOIY A T—HEHLERTSHS T, BRIC, KE=SYSarT—4EAMETEHKEL
TBHIE
The payload should become the condition that the next mission data request can be
received and the mission data can be sent within T, which is the shortest mission data
collection interval.
(3) VLAV T—R\ITFDEHIL. MDP M50 RMAP Read Command ZMEAE/-1-BET
1, REREESIC LY T—AETEOFREGERELLGNLSF/ET S,
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.

28



MMO-MDP-IRD Ver.1.52 (June 2010)
JAXA/BepiColombo Project Office, JAXA

53.10-7F
Fig.5.6 %& SpW IIF DIy ayT—AURA(SV T BHR
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 T A A
o Tax(N1) R
E— o
Sequence-1 To Sequence-2 Sequence-3

N:  Number of packet in each seqeuence

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

T;: 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
53201 D
MDP ~® Mission data [&. CCSDS format Zf#RL%iL Y, Mission data packet [&. MDP/DPU A
2% % DPU-DS (data storage) [Zfspiadn ) F/\wI7RIZ, —BFEfESN D,
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.

53202 R
MDP ~XEY % Mission T—42(&. LT OREIHE->THBIZESH S (Example: Fig. 5.7), ZD
Format [&, MDP ~ |-ICD ZfMLTHETBHIL,
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: 1.95msec resolution)
(MSB: 97 days)
53203 R

Payload (&, #ET—4h'&FE NS packet IZIX, FDHEFIZEBHRERI &, LITEHEERT S,
Payload shall show the sign for the packet which includes ineffective data. Following
concepts are recommended:

i) Data area: % Payload &I=E&ELT- Fill T—42#:0xFFFF) T, ENT—Si5E18
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%
Fill the ineffective area by fill data’ (ex. OxFFFF) defined by each payload
(Fig. 5.7, sample 1)
i) Data header: [E#IT—48UM R Sy b OBRIF IFETRT .
Show ‘Number of effective data bytes’ / 'Sign of effective/non-effective’
etc.
(Fig. 5.7, sample 3)

(%) LEO#ERIL. Payload F—LMNEML THERT HIMDP A7RS 5 L1I1Z&ST
IIBEN D, ZDTAYTSLIE, Header TIEmpty datal NEFENSTEEHALIIBE. £
DT—5%ZFHT HLET, FEEFE I Telemetry HIRIZEIT,

(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)
p RMAP Header | Mission Data Packet | CRC
RMAP H. Packet | CRC / RMAP Read Repl (Fred S70)
RMAPH. | Packet |CRC /
RMAPH. |  Packet | CRC / Sample1 | TI | Datal | Data2 | Fil Fill
RMAP H. Packet | CRC
Sample2 | TI Data 1
Sample 3 Fill
54 Mission Data transmission — Exception [PWI/EWQ]
5401 D
PWIEWO D332 7—5URE(F, EWO 55 MDP ~RMAP Write CMD #2779 8- & T/ 79,
EWO 47794 RMAP Write Command /£, (1) Non-Verify, (2) Non-Ack, (3) Increment Z2Z&
7-&(Fig.5.8),
5402 D

FDMDEIF, Sec. 5.3 DIHEIZFED,
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5403 F
Fig. 5.8 RMAP Write Command &€ (EWO SvayT—4i4(E)
. . . Packet Type, Command, S
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 I LSB
Verj 1) Cremen 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 oy Command »l«— Source Path Address Length—.‘

55  Memory Load / Dump (AEYA—FR- AUV THE)
5501 D

RBEREIE. H1_E /D Payload DFFE Memory fBIZICxtd 50— -4 TEITHED THA,
MDP [%. MDP BE&®ORERRA32 % (DMC H 5D Processing Frame Timing)ZF|FL T Payload
[ZAEYA—R - AEYH 2 T%HFT5, Sun Pulse Timing &I ERALALY,
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/Mrite command. This sendig timing is not be synchronized with the Sun-pulse
(Index-pulse) timing.

5502 D
AEO—R AEYA 2 TIE, RMAP 0 Direct Memory Access H¥REZFIFRT 5.
The function that “memory dump/load” uses the function of “Direct Memory Access”.in RMAP.

5503 R
Payload [, AEYA—F - AEYF L TEET BHEBIEKIZHL . RMAP[Z&% Direct Memory Access
ZAREET AL,
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 (&, AEO—K- AEYA L FhiziE, BRI RIBLUNIY 3 F—4ER 1 EZELE
Lo MBRITURIBEUTHK T—4ERIDAHERIET B, )
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The MDP does not send the normal command / Mission data request. (HK request and
Emergency command are sent.)

5505 R
BERBRB LU IFMMRICERT AT O—R- 471 REE LU FRLATY 7%, MDP ~
-ICD ZHLTHETIL, BERLUEELR/MNREL. BRICSZ5HBER/IN TS,
ABEEEH<ETHIN TH D, AEB—FIZ[E CMD #EE AEYFX U TZIE TLM-HKEERED FIIFH
EHET D,
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.

55.1 Memory Load Format
55101 D
AE!)O—K A RMAP Write Command [&. (1) Non-Verify, (2) No-Ack. (3) Increment $2E€&9 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)

55.1.0-2 D
AEYA—F 1 [EIZ{FE, 5K 239Bytes FTA—RAIREET D, (RMAP Header &8 T 255Bytes LA
o

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
. . . Packet Type, Command, oot
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 e — LSB
Verj 1) Cremen 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 oy Command »l«— Source Path Address Length—.‘
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552 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)

55202 D
AEYHE LT 1 EIZfHE, 512Bytes BEETH L T aIREET B,
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 transmifted

Packet Type, Command

Destination Logical Address Protocol Identifier Source Path Addr Len Destination Key
Source Logical Address Transaction Identifier (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
EQOP 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 | ack/No Ack) No inc_addresq Address Len =0 ‘ Address Len =0

Li Packet Type =!= Command -.;!4 Source Path Address Length4>|

5.6  Sun Pulse/ Time Distribution (Sun Pulse* BZILEATE)

56.0-1 D
Payload ~@ Sun Pulse Timing i@%0(%. SpaceWire TimeCode ZFIFHL T4T5, TimeCode DA™
2A{E(X, Sun Pulse BIZHhHUNTv T35, (TBICEBRIEEEL,)
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. )

56.02 D
Payload ~DEZIE (X, BET7RFLRIZHKITAIEZT—2L P X21~D RMAP Write
Command Z{EIZTITS. RRIL. 32bits (LSB = 1.953ms)TEM MERT Sun Pulse Timing M%)
THhb,
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.

56.0-3 D
FZIBCIEF RMAP Write Command (. (1) Non-Verify, (2) No-Ack. (3) Increment :5%E&3 5
(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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5604 F
Fig.5.11 RMAP Write Command: Sun Pulse Time Distriution
N ) . Packet Type, Command, N
Destination Logical Address Protocol Identifier Source Path Addr Len Destination Key
Source Logical Address Transaction Identifier (MS) Transaction Identifier (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
Verj 1 Cremen Source Path ‘ Source Path
on't Verify No ack (0 0 inc. addresyg Addresslen=0 | AddressLen=0

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

“_ Packet Type >l »4+— Source Paih Address Length—»‘

1 Command

56.0-5 D
Sun Pulse Timing @& R UBZERA(I Y %, Fig. 5.12 (TR,
Fig 5.12 indicates the timing chart of Sun Pulse Timing and Time-Index distribution.

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

(1) BZIEMER RMAP Write #2(151-60 . NEZI7—2L YR8 1(4Bytes)&RITH &, CDT
FLXIE, I-ICD #4+LT MDP ~B&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.

() TYLar T3, BEIERE T H2L, (cf.53.3.0-2)
The payload should include the TI (time index) in mission data. (Cf. 5.3.3.0-2)

-Tlo MDP Mo 34ELT= Sun Pulse BZIM T (32bit [LSB: 1.953 msec])
Time of Sun Pulse from the MDP

Ty Tlo N> DFEERFZ
Time from Tl

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

56.0-7 D
MDP Mi>® TI BEH(&. Sun Pulse DRIED% LMD, CDT=8H. Ty (T BICTOEDHID
SunPulse |DBEZIET B EEHEET S (Fig. 5.13),
MDP send the Tl packet after the Sun-Pulse distribution. Therefore, we recommend that Tl
is based on one before the last Sun Pulse.(See Fig. 5.13)
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=

Fig.5.12 Sun Pulse Timing and Time Distribution Commend

SunPulse SunPulse

{::% SpaceWire

Time-Code

Delay :," : : NI i
MR Spin period \

- Jitter Tl Timing R

Tl corresponding to Time -Code
by SpwW RMAP -CMD each payload

<Reference info: Definition of MSASI / MDP I/F>

- Delay <100 usec
- Jitter <10 usec
- Tl Timing <lsec

<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
ool TI(0)
¢ elay N
MDP | I ,

(Tick) (RMAP Write)

%ZCIZZ% o L
|
(Tick)
l

Payload

| TI(-2) || TI(-1) ” TI(0) “ TI(1) |
5.7 Memory MAP
5701 R

Payload [&, Table 5.1 ISR FEEOETET7FL R EEBHERETHL, BEEOTFLRIL,
Table 5.1 DiEZHEET 5, COEHIE. I-ICD /LT, MDP ~HB&T %,

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/lF memory Map: Recommendation

Start Address | End Address Size Name Remark

0x0CO00 OxO0CA3 163Bytes Command buffer RMAP Write from MDP
0x0DO00 OxOD7F 128Bytes HK data buffer RMAP Read from MDP
OxOEQO0 — — Mission data buffer | RMAP Read from MDP
0xOF00 O0xOF03 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 (&, LLFIZSRY Payload EDBEEEERET S,
The MDP detects following errors;

(1) MDP: RMAP receipt error (cf. ECSS-E-50-11 Draft.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
RIEREBRHEFD MDP EiffE FECITRY

MDP Action with those errors.

(1) CMD Write / Memory Dump
BEE LGV, T5—IERIE. MDP-HK T—4F - [ET5—AJ ST EBICEBET 5,
No send those again. Error info will be in MDP HK or Error log.

(2) HK Read / Mission data Read
REBAITET, IREIT R EEELLEN T5—1F#IE . MDP-HK T—4F=FT5—
AJ T ERITEHNT 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 (&, COI5—ZERHLEGL, BETHNIE, Payload ITTS—IFHE HKIZH AT S
&
MDP can not detect those. If it is needed, Payload should send the information by its
HK.

D
6.0-2 (1)(2IZBEILT.MDP AMQ 7 )r—arYIbE, 2yl arT—2EBEHRE N L CGEER
BEDEEENDENTED, IT7—NENDETISE ., COIL—FTEET 5 ENTED,
MDP software can know the errors in 6.0-2 (1)(2). Error treatment is potentially possible by
this route.

Safety Mode Transition (REE—FBAT)

R

Payload [, MDP Aot Eo1-15E . FETMERILIREE—FIRATI L,
The payload should change to the safty mode by itself, when the MDP can not control a
payload.

D
[Z2E—FEIE, TRIZER OFF S TH, BEOMBESRAT A—CF 52 L VMREITH S,
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WBEHELVEERTIE, B CDE—FERET AWETALY,
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 spacecratft 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 (&, E\FDAET, MDP Mo DHEHTRERREERAT 524,
The payload should detect the condition that the MDP can not control itself as follows;

(1) MDP h'oDIZEE—FBITaATURIZRMET DL,
When the command “Safty mode” is received
RET—FEHET S Payload (&, B— CMD TEESH A RET—FHITATUFID
SREEHIET .

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

(2) MDP & SpaceWire ')2% Disable (BlIZ £, TimeCode DIEE(E) hid 2 —ERHEIEIEE

Li-Cezimtig5s,

When elapsed time during Space Wire Link disable (ex. No TimeCode ffrom the MDP)
CDAA LTI MEHEERIZ, 8~12 sec DFEBH(2spin 4 + ¥—Y)TPayload #IZH
EIHE, BHAKIE. & Payload [T—ET %,

Time-out should be set from 8-12 sec (2 spins + margine), based on the design of each
payload.

6.1.04 D
EFARAA—F PSU [F, REE—FBITHL TRRICEH SRR, OFF Shbd,
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 [oy MDP-IPD]
after “Osec”

* 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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Telemetry / Command Format with the Ground

701 D
MDP & Payload BIDTLaYI74+—<vhaRY , i EBICTHERT 237D TA—TUhE,

JX-MMO-C0006 MMO Telemetry / Command Design Criteria |25,
Ground based TLM/COM

COM/TLM format between the MDP and the payload is shown;
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.

Serial Magnitude Command
A .

[changed @ v1.51])

r

Ground CCSDS Head Format ID | CMD T
@ (incl. AsIaD)er an:Si Hfozype Channel ID User Command

(SIB2)
MDP: Read “CCSDS Header, Command Header”
— APID: to "MDP Application Program”

@MDP
Send “All the Data including CCSDS Header™
to Application Program

— APID: to “Payload”
@ Send “User Command area”
to Payload with RMAPCMD

RMAP Header User Command

@Payload
Ex. User Command
Payload: Write the “datal~N" to “Address”
‘ N | Address | Datal ‘ Dataz‘ ‘ Data N ‘
7.0-3 D

(2) Memory Load Format
(1)Z AL = Memory Load £ RIRET#H %, 1BL. & Format ZFAALV-av U REEFELEET S
Memory Load Command

P A
@Ground CCSDS Header | Format ID Load Data
(S1B2) (incl. APID) Ho3 | NodeID | Address | (may 239Bytes)
i {
APID = MDP fr
f

Node ID = Payload
{

: i
f
|

MDP: Analyses of CCSDS Header / Node ID J

@MDP
— RMAP Write of Load Data to “Address” |'
II|
| 3
{ “
RMAP Header
Payload Load Data
@Pay Address (max 239Bytes)

39



7.0-4 D
(3) Memory Dump Format
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Memory Dump Command

Start
Address

Length

~
@Ground CCSDS Header | Format ID o
(SIB2) (incl. APID) H'01 ata
APID = MDP CMD Type | Channel ID | Times Node ID
Node ID = Payload H02 H'0004 H'00 ode
@MDP MDP: Analyses of CCSDS Header / Node ID

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

¢

@Payload RMAP Read Command As:f:ss Length
7.0-5 D
(4) HK Read Format R Mission Data Read Forma
@MDP MDP: RMAP Read Command
@ RMAP Read Command
Start Length
@Payload Address | | 128Byte
7.0-6 D
(5) Sun Pulse BZIEME Format
@MDP MDP: RMAP Write Command
@ RMAP Write Command
Start Time Index
@Payload Address (4Byte)

40




MMO-MDP-IRD Ver.1.52 (June 2010)
JAXA/BepiColombo Project Office, JAXA

8 FM Integration Test

8.1 Test Items
8101 D
EM & U FM SRBRIZHLVT, MDP [, Payload EDMEA EHEEHER T, LIFDERMEI-Shi%
FEAFBIIThn AN EIHHERT S,
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)
41.0-2 (Pin assignment)
4.1.0-4 (I/F definitions)
4.1.0-5 (Harness shield)

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

(3) Packet Layer (see Sec. 4.3)
4.3.0-1 (Receipt of RMAP command)
4.3.0-3 (Reply to RMAP command)
4.3.0-5 (Logical address)
4.3.0-6 (RMAP Header)

(4) Endian (see Sec. 4.4)
4.4.0-1 (Big endian)

(5) Command (see Sec.5.1)
5.1.0-2 (Command Buffer)
5.1.1.0-2 (Timing Requirement)
51.2.0-2 (Command Definition)

(6) HK data transmission (see Sec.5.2)
5.2.0-2 (HK Buffer area)
5.2.1.0-2 (HK Timing Requirement)
5.2.2.0-2 (HK Data Format)

(7) Mission Data transmission (see Sec. 5.3)
5.3.0-2 (Mission Data Bulffer)
5.3.1.0-2 (Sun Pulse Interval range)
5.3.1.0-3 (Mission Data Timing : Definition)
5.3.1.0-6 (Mission Data Timing: Requirement)
5.3.20-2 (Mission Data Format)
5.3.2.0-3 (Indication of non-effective data)

(8) Memory Load / Dump (if need) (see Sec.5.5)
5.5.0-3 (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 FM Test Schedule
8201 D

FM test schedule related to DMC - MDP I/F test:

(1) TBD (EM: 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. If it is proposed, we will invite.

(2) TBD (EM: 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 &, &<C&% TBD (EM: 2009 £ 2 A&V IZ, RIE—E. MDPEOBEHEARRE 1T,
(see Appendix-B8)
At least once, all Payload shall do the I/F integration test with the MDP before TBD (EM: the
end of Feb 2009). (see Appendix-B8)

*Objectives: Verification of the items in Sec. 8.1.
*EUT: MDP (EM or BBM)
PI sensors (EM or BBM)
*1|/F test Oct. 2008 — Jan 2009
*2" /F test Feb — March 2009
8203 R
Payload (&, MDP EDHHAHERERDEIIZ. GSE IZ&>T., FEIRIL FERE®I-9 &
ERERBALE T NITESA,

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
9101

9.1.0-2

GSE (MDP Emulator)

Definiton and Function

D

The plan for the MDP Simulator distribution:

MMO-MDP-IRD Ver.1.52 (June 2010)
JAXA/BepiColombo Project Office, JAXA

*1% Ver.: March 2008 MGF-O
April 2008 MPPE/MEA
May 2008 in Japan
PWI/SORBET, PWIMEFISTO
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" er:

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/DPU1]

<MGF/MGF-O> 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)

I. 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.)
<PW!I/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)

4.1.0-4 (I/F definitions)

4.1.0-5 (Harness shield)

4.2 Exchange Layer

4.2.0-1 (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

43.0-1 (Receipt of RMAP CMD)

4.3.0-3 (Reply to RMAP CMD)

4.3.0-5 (Logical address)

4.3.0-6 (RMAP Header)

4.4 Endian

4.4.0-1 (Big endian)

51 Command

5.1.0-2 (Command Buffer)

5.1.1.0-2 (Timing Requirement)

5.1.2.0-2 (Command Definition)

5.2 HK data transmission

5.2.0-2 (HK Buffer area)

52.1.0-2 (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)

82.0-3 (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 0C00-0CO05  [6Bbytes] 090227
DPU1 HEP-ele 0C00-0C27  [40bytes] 100123
HEP-ion 0C00-0C27  [40bytes] 100123
ENA 0CO0-0C1F  [32bytes] 090211
MGF-O 0C00-0C03  [4 bytes] : 090317
MGF-| 0CO0—0CA2 1638 (Fixed) 081003
MDM 0C00-0CB4  [163bytes] 090202
MSASI 0C00-0C03  [4bytes] 090129

MDP- EWO-E
DPU2 EWO-B 0C00-0C42  [66bytes] 090410
SORBET 0CO0-0CA2 080604
MEFISTO 0080-0117 [152B] 090317
MASTWPT-E 0CO0-0CA2 081006
HK Buffer (5.2.0-2) Address Size Remark

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

MEAL 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 0DO00 — 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
MASTMWPT-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 —0F03 090223
MDP- MSA 0F00 — 0F03 090227
DPU1 HEP-ele OF00 — OF03 080603
HEP-ion 0F00 — 0F03 080603
ENA 0F00 — OF03 090211
MGF-O 0F00 —0F03 4B (fixed) 080808
MGF-| 0F00 — 0F03 081003
MDM 0F00 — OF03 080723
MSASI 0F00 — 0F03 090129
MDP- EWO-E OF00 — OF03 080603
DPU2 EWO-B 0F00 — 0F03 080603
SORBET 0F00 — 0F03 080911
MEFISTO N/A (OF00 — OF03) 090317
MASTMWPT-E N/A (OF00 — OF03) 081006
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Mission Data Buffer (5.3.0-2) | Address Size Remark
MEA1 0800 — 0C07 1032B 100123
MEA2 0800 — 0C0O7 1032B 100123
MIA OEQ0 — OEO3 4B (FIFO) 090223
MDP- MSA OEO00 — OEQ3 4B (FIFO) 090227
DPU1 HEP-ele OEQ0 — OEO1 2B (FIFO) 080603
HEP-ion OEQ0 — OEO1 2B (FIFO) 080603
ENA 0E00 — OEO3 4B (FIFO) 090211
MGF-O OEQ0 — OEC9 202B 090323
MGF-| OE00 - OEC9 202B 081003
MDM OEQ0 — OEOO 1B (FIFO) 090202
MSASI OEQ0 — OEO3 4B (FIFO) 090129
MDP- EWO-E N/A N/A -
DPU2 EWO-B N/A N/A -
SORBET 1000 — 1FFF 4 kB 080911
MEFISTO N/A N/A -
MASTWPT-E N/A N/A --
Memory Load (5.5.0-5) Address Size Remark
MEAL 0600 - 0O6FF 256B 100123
MEA2 0600 — 06FF 256B 100123
MIA 1000 - 21FF 4608B 090223
MDP- MSA 1000 - 21FF 4608B 090227
DPU1 HEP-ele 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 1MB (SRAM) 080603
SORBET N/A N/A 080911
MEFISTO N/A N/A 090317
MASTMWPT-E N/A N/A 081006
Memory Dump (5.5.0-5) Address Size Remark
MEA1 OEQO - OEFF 256B 081222
MEA2 OEOQO - OEFF 256B 081222
MIA 1000 - 21FF 4608B 090223
MDP- MSA 1000 - 21FF 4608B 090227
DPU1 HEP-ele 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 1IMB (SRAM) 080603
SORBET N/A N/A 080911
MEFISTO N/A N/A 090317
MASTMWPT-E 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 .. 239
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)

HK Name | 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
(2N : Number of Mission data packet in one sequence
3V : Link speed
DT, : Interval of the sequence
5)Ty : Shortest interval of mission data packet
(Ref) Averaged Data Rate to the MDP (NxL)/ T,
Data Bufffer prepared in the MDP [NxL)/To] x 120sec

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

Sequence | Num. | Pac 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-Incr | V=3.2MHz
MDP- |  HEP-ele 4000 | 34 420B 117ms '\('lcz’l"':r(‘jc)r V=16MHz
DPUL No-Incr | V=1.6MHz
HEP-ion 1.000 34 2016B 29ms (FIFO)
No-Incr | V=1.6MHz
ENA 4.000 16 3072B 250msec (FIFO)
MGF-O 1.000 9 202 110ms Incr V=1.6MHz
MGF-I 1.000 9 202 110ms Incr V=1.6MHz
No-Incr | V=1.6MHz
MDM 60.000 1 120B N/A (FIFO)
No-Incr | 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 | N/A | Incr V=1.6MHz
MEFISTO (no TLM data) V=1.6MHz
MASTMWPT-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 Tl (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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* Payload should make test as much as possible by the GSE at each institute.

No [tem Contents Method Request to Payload
- Conduction between Inner-shield & COM2 at
the Payload connector pin
0 | Ground Check —-Grounding of Inner shield to COM(2) (4.1.0-6) * Comfirmation of Grounding
<{Test equipment prepared by the MDP team>
- Tester
- Gonnection between MDP & Payload
-Fit check / Pin assignment / voltage check - SZE?TOEZE ZTVG form on the harness by an
(4.1.0-2, 4.2.0-1) pe. * Confirmation of Harness definition
FIT CHECK & . o
1 Soll-LINK CHECK -Ground connection check (4.1.0-6) (Test equioment prepared at 1SASS * Definition of
P —-Interface (eg. Voltage) check (4.1.0-4) . auip prep Link speed range “from Payload to MDP”
: - Osciloscope
-Link speed range (4.2.0-1, 4.2.0-2) | _ BOB
- SpW Analyzer
- Send the single / multiple TimeCode
from MDP to Payload
2 i??ﬁEEOEQIER CHECK #1 —Receipt of TimeCode. (4.3.0-1) * Cofirmation of the reciept of TimeCode
{Test equipment prepared at [SAS >
- SpW Analyzer
- Send the single / multiple RMAP Write
~Receipt of RMAP Write Command 4.3.0-1) | gﬁgg:”gh:m\y')vz ittOe F;iy'fadacket oy IIDP
-Send of RMAP Write Reply within 63msec . Py D y . * Definiton of Address Area for
(4.3.0-3. 5.1.1.0-2) |~ Measurement of the interval between Write Command Buffer
3 PACKET LAYER CHECK #2 —-Adaption of the defined RMAP Header (4.3.0-5, 4.3.0-6) & WriteReply packets by Sp Analyser TI resgiter

(RMAP Write Command)

—Adaption of BIG-Endian (4.4.0-1)
—Check of MEMORY LOAD to planned address range
(5.5.0-3)

<{Test equipment prepared at ISAS >
- SpW Analyzer

- DMC Simulator (from NEG)

- Memory-Load Program

Memory load (if it is needed)
* Confirmation of Memory write
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PACKET LAYER CHECK #3
(RMAP Read Command)

—Receipt of RMAP Read Command
-Send of RMAP Read Reply within 63msec
(4.3.0-3, 5.2.1.0-2)
—Adaption of the defined RMAP Header (4.3.0-5, 4. 3 0-6)
—Adaption of BIG-Endian (4.4.0-1)
—-Check of MEMORY READ from planned address range
(5.5.0-3)

(4.3.0-1)

- Send the single / multiple RMAP Read
Command from MDP to Payload

- Check the RMAP Read Reply packet by MDP

- Measurement of the interval between Read
& ReadReply packets by SpW Analyser

<{Test equipment prepared at [SAS >
- SpW Analyzer
- DMC Simulator (from NEC)

* Definiton of Address Area for
HK Buffer
Mission Data Buffer
Memory dump (if it is needed)
* Confirmation of Memory read

—Receipt (& execution) of All Commands

— Send the Commands from MDP (non-CGCSDS)
- Send the Commands from DMC (CCSDS)

* Definition of All Commands
(Registration of All Commands

Command (5.1.0-2, 5.1.1.0-2, 5.1.2.0-2) | <Test equipment prepared at ISAS > to System-level GSE at the DNC test)
- SpW Analyzer * Confirmation of Command receipt
— DMC Simulator (from NEC)
- Set the HK Accmulation Sequence (1 sec

interval) to the MDP
- Check the HK data by GSE through MDP / DMC C
—-Get the HK data with 1-sec interval (or those emulate:;) ¢ / * Deflnltl?” of HK Data
HK Read * Preparation of HK Check Tool from the

(6.2.0-2, 5.2.1.0-2, 5.2.2.0-2)

<{Test equipment prepared at [SAS >
- SpW Analyzer
- DMC Simulator (from NEG)

telemetry

Mission Data Read
[only the payloads
with Mission Data
output]

—-Get the Mission data with defined sequence & intervals
(5.3.0-2, 5.3.1.0-2, 5.3.1.0-3, 5.3.1.0-6, 5.3.2.0-2
5.3.2.0-3, 5.6.0-6)

- Set the Mission Data Accmulation Sequence
to the MDP. (Zitter can be changed by
MDP-emulater GSE.)

- Check the Mission data by GSE through MDP

/ DNC (or those emulaters)

<{Test equipment prepared at [SAS >

- SpW Analyzer

- DMC Simulator
Mission data can only be kept
intermittently. Long & continuous
telemetry can not be taken by this test.

* Definition of Timing for Mission Data

* Definiton of Mission Data

* Preparation of Data Check Tool from the
telemetry
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- Send the Sun Pulse & TI from MDP

* Definition of proper timing treatment

8 | Time Distribution - Check the Time Distribution (5.6.0-6) | <Test equipment prepared at ISAS > in the Payload
- SpW Analyzer * Confirmation of TI receipt
- DMC Simulator (from NEG)
- Simulataneous Execution of Test-5/6/7/8
- With variation of Sun Pulse Timin

. - Emulation of some realistic operations ’ * Check whgle packets

9 | Emulated Operation - Change of Sun Pulse Timing in 4.0 - 5.5 sec <{Test equipment prepared at [SAS > * Preparation of HK&Data Check Tool
- SpW Analyzer
- DMC Simulator
- Link Disable of MDP SpW I/F during 16 sec.

Safety Mode - Cut the SpW Link between MDP & Payload, * Definition & Set up of the Safety Mode
10 [only the payloads and check the transition to Safety Mode {Test equipment prepared at [SAS > * Confirmation of the transition to the

with Safety Mode]

(6.1.0-1, 6.1.0-3)

- SpW Analyzer
— DMC Simulator (from NEC)

Safety Mode
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No [tem Contents Method Request to Payload
- FARA—%HAL, Payload laxo52E(ZT,
o | 6round check - Pa—yigad BIEARIZT. Inner shield-COM(Z);b“?%ifé:in{)'CGL\ Inner shield & COM(2)E DEHEEBITE . A O
5= @100 | yop Team sfis>
- Tester
(1) (2) SpW Analyser Z###: L. Payload m
SoWBERRZEHAIL. UTZRIAT 5, (3;')(2;1 ﬂgﬁgé?- /dl:’;;?*ij'; —Vfli\umlo
OEEBABENTSHE L (.1.0-D@1.0-4) | 77 L7700 %0 o et ST Aeer s e
FIT CHECK & @B VIBELL & 4.1.02) @420 | FTYTIREERE. * N—RREHOHR L
1 R _ * Payload->MDP @ SpW ') > o EEEFE DR
SpW-LINK CHECK Q) #EA) VO hEND Z & (4.2.0-1) NDP Team DEEfE> =
B/ BE) VOB TEENELLENI & = 0soi A -
4.2.0-2) sciloscope
- BOB
- SpW Analyzer
- MDP /m 5 A /42 31D TimeCode Z1%159 %,
PACKET LAYER CHECK #1 MDP m &5 TimeCode ZiX{E L. T RIS 5, . N = = - =
2 | (TimeGode) -Payload A% TimeCode #IE L < #5932 &, (4.3.0-1) | <NDP Team DAf> * TimeCode AFE L ¢ ZHETET= = £ DL
- SpW Analyzer
MDP % i Bi 3 /45 510D RMAP Write Command % 3%
MDP A5 RMAP Write Command %% L. AT Z#&5E9 5., | {EL. RMAP Write Reply 2EZF vV 9 5,
- RMAP Write Command 22545 & (4.3.0-1) (Command, BEZIERS, AEYO—F®D3I/NR4 . .
- Payload A% 63ms LLIAIZ RMAP Write Reply &3 2 & — VX * uIGD?dFBI/:;I VT DER
PACKET LAYER GHECK 2 (4.3.0-3) (5.1.1.0-2) | SpW Analyser IZT Write-liriteReply RO ESRA T‘[’"‘Tzzgi t:r er
3 - Payload (. IRD 52#i® RMAP Header 2 Z{ETZ A2 & | ZHIE

(RMAP Write Command)

(4.3.0-5, 4.3.0-6)
CEVIIVUTFA4TUTCT—ARERIETEE L
(4.4.0-1)

- AEYO—FHEEED & (5.5.0-3)

<MDP Team O #£{i&>

- SpW Analyzer

- DMC Simulator (from NEG)
- Memory-Load Program

Memory load (ILELIZE)
* RMAP Write Command MIE L < Z{EHET-
Z EDEERR,
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PACKET LAYER CHECK #3
(RMAP Read Command)

MDP %5 RMAP Read Command Z3£{E L. LT &R T 5,
- RMAP Read Command {59 5 Z & (4.3.0-1)

- Payload A% 63ms LLAIZ RMAP Read Reply #iR9 Z &
(4.3.0-3) (5.2.1.0-2)
- Payload (. IRD iC# M RMAP Header 2{ETE5 &
(4.3.0-5, 4.3.0-6)

-EYYIUTATUOTCT—A&ERETEDHIL
(4.4.0-1)

CAEYHUTEHBED L (5.5.0-5)

NMDP A i BE 5 /#5 510D RMAP Read Command % 3%
fEL. RMAP Read Reply 2EZF v/ ¥ %,
(HK Read, MissionData Read, »* EU X > TD
3NF— 2 EENE)

- SpW Analyser [ZT Write-WriteReply FEIOD B
il % RI5E (5.2.1.0-2)

<MDP Team M #t{i5>
- SpW Analyzer
— DMC Simulator (from NEC)

* UTO7 FLRITYTFTDESE

HK Buffer

Mission Data Buffer

Memory dump (HEFIHFH)
* RMAP Read (23¢9 % Reply /84 RAVIEL
W L DRERR,

- MDP A5 non-CCSDS e R Ta~vw > K&EZEIET
%)
- DMC Simulator /v CCSDS FexXTa~vw Y K%

* 27 YR DESE SIB2 ~DE

MDP 5> Payload [Ca< Y REZEFEL. UTERLET Do | )= TE530),
Command cE2OTURAELCREIETESR L, BET S (C0SDS) * AT K
_ _ _ ey | w By
(5.1.0-2, 5.1.1.0-2, 5.1.2.0-2) NDP Team (HE(> ﬁhf%t;&@ﬁwO?IJ7J LD
AE.
- SpW Analyzer
— DMC Simulator (from NEC)
- MDP A5 EE#ARY (1sec fSIfm) [Z HK UR&E
_ - — o =0
NDP £15 Payload I= HK Read %470, LT &S 5. GEI=TH ERTL. WEERD « HK Data DEH
HK Read -IELKHKERIBETESZ L,

(6.2.0-2, 5.2.1.0-2, 5.2.2.0-2)

<MDP Team M #{#>
- SpW Analyzer
- DMC Simulator (from NEC)

* K DEESHORER, Fz vy Y—ILDOA

T 0

Mission Data Read
[only the payloads
with Mission Data
output]

MDP A & Payload [Z MissionData Read #4TL\., LI Z#&5F
T5,
. SwlavT—AEMB/BTEDLI L,
5.3.0-2, 5.3.1.0-2, 5.3.1.0-3, 5.3.1.0-6,
5.3.2.0-2, 5.3.2.0-3, 5.6.0-6)

-MPASEMICES YL 3 VT —2RET
%, (Zitter I MDP-emulator GSE TZEH]
BE)

- INERTHIZ, GSEICTHRIBLEI Y Ay
T—A2ERTLIER,

<MDP Team M #E{i&>

- SpW Analyzer

- DMC Simulator
Mission data (. FE&MICDAHIEN DB,
EBEERT LA LY IEZORETIIERE
TEEL

* Iyl avTIRERA I UTDRTR,
¥ Sy avT—ADER
* Ty arT—IOEEMORHER.

(v arT—2HERAY—ILOEH)
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MDP A5 Payload [ZHF%IBEIE Z1TL). T EREET B.

—MDP A 5 Sun Pulse R U2 E2£ET 5,

x BUEAA I UTERRYRVDOEE

8 | Time Distribution CELBRRAANTE 52 & 5.6.0-5) | Mo Tean O « Tl ZEOHR
- SpW Analyzer
- DMC Simulator (from NEG)
-5,6,7,8 ZEFICERET S,
- Sun Pulse Timinng #Z&®E L T5,6,7,8 %% | - #IE L 7=L> Sun Pulse Timing Zi2R,
EiEAEE i - 2y avT—ANBRREICE SR
9 | Emulated Operation Sun Pulse Timing # 4.0 - 5.5 sec & L. E:EREH#, W EZEHERT S, HKKEZRAY—ILDO#E
(5.3.1.0-2) | <MDP Team M#{i> i)
- SpW Analyzer (T2 avT—ARRRAY—ILO%ERE)
- DMC Simulator
- MDP-Payload @ SpaceWire 1/F % 16sec [&.
Safety Mode NDP & Payload & Spll 1 w4 &4 L. LT &igEES 5, | 2~ 7 Disable REIST 2. s . e
10 [only the payloads - Payload A\ Safety Mode (#6179 B & * Safety MNode DER - =

with Safety Mode]

(6.1.0-1, 6.1.0-3)

<NDP Team ) #£{i5>
- SpW Analyzer
- DMC Simulator (from NEG)

* Safety Mode #1TDHER,
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B-9. Format to/from PI tasks in MDP
(1) MDP Command: for Data Dump

To MDP/DPU1 MD1L* MPPE, MGF-O
To MDP/DPU2 MD2I * MGF-I, MDM, MSASI, PWI, MWE
<Initialize>
MD?U_INIT MDP User Task: All inftialize
MD?U_ERRCLR MDP User Task: Error Clear
MD?U_JPEG_SET (B1) MDP User Task: JPEG Table Set  B1: Table 0x00-0x02
<User—HK production>
MD?U_HK_STRT User—HK : Continuous repro — Sequence Stop
MD?U_HK_STOP User—HK : Continuous repro — Sequence Stop
MD?UHKSET (B1) (B2) User-HK : Continuous repro — Interval Set
B1 Node-ID  0x03-Ox14 OxFFall
B2 b4-7 SW-Status 0:DIS 1:ENA
b0-3 Interval: 2°X (sec) 0x0(1s)-0xE(18h)
MD?U_HK_ONESHOT (B1) User-HK: OneShot Bl Node-ID 0x03-0x14
<Data collection >
MD?UBUF.CLCT (B1XB2) Collection ENA/DIS B1 node-ID  Ox05-0x12 OxFFall
B2 Collection 0:1DIS 1: ENA
MD?UBUF.OWW (B1XB2) OverWrite ENA/DIS B1 node-ID  Ox05-0x12 OxFFall
B2 b4-7 0:LONG  1:SHORT OxF: both
B0-3 0:DIS 1:ENA
Collection 1:ENA 0DIS
MD?UBUF_LONG (B1) LONG buffer B1 node-ID  Ox05-0x12
MD?U_BUF_SHORT (B1) SHORT buffer B1 node-ID  Ox05-0x12
OxFFall (except ENA, MDM, MSASI, SOR)
MD?U_BUF_CLCT_MSAS (B1) MSASI Collect Start B1 Num of Spin before the COLLECT-STOP
<TLM production >
MD?U_TLM_CMP (B1XB2XB3) L&M&H Compression Mode set
B1 Node-ID  0x03-Ox14 OxFF: ALL
B2 Data-ID  EWO:0x0-0x3 Others0
B3 b4-7 H 0: non 1:JPEG—rev
2:JPEG—nonrev 3:thers:User—def
B0O-3 L&M 0: non 1:JPEG—rev
2:JPEG—nonrev 3:User—def
MD?2U_TLM_LM_ STRT L&M Repro Start
MD?U_TLM_LM_STOP L&M Repro Stop
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MD?U_TLM_H_ DUMP (B1XB2XB3) (B4) (B5) (B6) (B7) (BS) (B9) H DUMP
B1 Node-ID  0x03-0x14
(except ENA, MDM, MSASI, SOR)
OxFF: ALL
(except ENA, MDM, MSASI, SOR)
OxEE: STOP!
B2 Data—ID EWO:0x0-0x3 Others0
B3 DR-ID 0: H-0 (CAL) 1-5: H1-5 (sync)
(AM2P: only 0)
B4-7 TI-StartMSB—->LSB) (Isb: 31.25ms)

00000000 Oldest
FFFFFFFF Newest
B8-9 TFLength (MSB->LSB)  Isb: 31.25ms
Max: OxFFFE = 34min

0000 1 packet only
0001 1 block only
FFFF All
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<SAMPLE CMD Sequence — for MDP1 — HEP-E (Node-ID: 0x09)>
sk Set up of DMC / MDP / HEP-E *kk

0100 . # *+*k User—HK Dump: Once ¥k
0101 . MD1U_HK ONESHOT  0x09

0110 . #*+kUser—HK Rep: Continuous — Once per 2sec ¥k

o111 . MD1U_HK_SET 0x09 0x01
0113 . MD1UHK STRT
0115 . MD1U_HK_STOP

0120 . # %k TLM H data dump ¥k
0121 .# Data collecton start:  (0x09=HEP-E, OxFF=Start)
0122 . MD1F DPUMIS CLCT 0x09 OxFF
(MD1U_BUF CLCT 0x09 0x01)
0124 . # Data collecton stop:  (0x09=HEP-E, 0x00=Stop) [1 Block later]
0125 . MD1F_DPU_MIS_CLCT 0x09 0x00
(MD1U_BUF CLCT 0x09 0x00)
0126 .#
0127 .#TLM H Dump: Head 1 packet of the newest Block
0128 .# [0x09=HEP-E, 0x00=Data—ID, 0x00=Dr-ID, OxFFFFFFFF=Newest 0x0000:1-packet)
0129 . MD1U_DS DUMP_PAC 0x09 0x00 0x00 0x01
MD1U_TLM_H_DUMP  0x09 0x00 0x00 OxFFFFFFFF 0x0000

0140 . # %k TLM L&M data rep sk
0141 .# Data collecton start:  (0x09=HEP-E, OxFF=Start)
0142 . MD1F DPUMIS CLCT 0x09 OxFF
(MD1U_BUF CLCT 0x09 0x01)
0143 .
0148 .# TLM data REP start/stop
0149 .MD1UTLM_LM STRT
0150 .
0152 .MD1U_TLM LM_STOP
0160 .
0161 .# Data collecton stop:  (0x09=HEP-E, 0x00=Stop) [1 Block later]
0162 . MD1F_DPU_MIS_CLCT 0x09 0x00
(MD1U_BUF CLCT 0x09 0x00)

*Caution:  For instruments under DPU2 MD1F > MD2F
MD1U > MD2U
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(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)] [Comment] [Data]

[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) 11 [increment] | 2™-head(8)
+ EM-head(10)
+ Data

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

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

*Packet ID: Free Use by User-TASK

[Common FM-Header] (10B)

NodelD/Data—ID Mode-ID *THData Counter  Size-Comment Size—Data
1B 1B 4B (MSB>LSB) 1B 1B 2B (MSB>LSB)
b3-7: NodelD b4~7 CompMode (Free Use) (Free Use) (Free Use)
b0-2: DatalD 00: non

01: JPEG-rev

10: JPEG-nonrev

11: UserDef

b0-3 DataContent
O:HK 1:0neShot
2:L 3M

4H-0 (CAL etc.)
5-9: H-1"5 (Sync-Trigger)

[Comment] in “Size-Comment” (MAX: 128B)

[Datal in “Size—Data” (MAX: 0x2000) [This size is ‘before JPEG Compression’ ]

<Example: DMC Output in EM>

OE 19 CO 00 03 F9 00 00 A6 F8 20 FF CO 00 18 00 CCSDS—Primary  (6B) 0xOE19: APID (DPUT-U HK
00 OA 6F 83 00 00 03 E8 1B 02 00 00 06 32 01 00 CCSDS-Secondary (7+1B) 20: Category (DPUI-U HK)
02 00 7F AE 00 00 23 00 00 OA 6D G4 00 00 00 00 FHHeader (108) 0x18: NodeID/DatalD (DPUT)
00 00 00 00 00 00 00 FF 00 00 00 00 FF 00 00 00 Data (1000B) 0x03E8: Data size = 10008
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(3) APID, Node-ID, Data-ID, and Category-ID> (from MMO-MDP-DMCDR [JX-MMO-MDP-0004])
NodeID (5bit)+ | Node Data User-HK One-Shot Mission-TLM
DataID(3bit) D 1D APID Cat-ID APID | CatID | APID Cat-ID:L Cat-ID:M Cat-ID:H
DPU1 0x19 0x03 0 0x619 32 (0x20) (HK) 41 0x519 50 (0x32) 60 (0x3C) 70/80/90/100/110/120
DPU2 0x21 0x04 0 0x621 (HK) (0x29) 0x521 (0x46/50/5A/64/6E/78)
MPPE/MEA1 0x28 0x05 0 0x628 33 (0x21) (HK) 42 0x528 51 (0x33) 61 (0x3D) 71/81/91/101/111/121
MPPE/MEA2 0x30 0x06 0 0x630 HK) | (0x24) 0x530 (0x47/51/5B/65/6F/79)
MPPE/MIA 0x38 0x07 0 0x638 (HK) 0x538
MPPE/MSA 0x40 0x08 0 0x640 (HK) 0x540
MPPE/HEP-e 0x48 0x09 0 0x648 34 (0x22) (HK) 0x548 52 (0x34) 62 (0x3E) 72/82/92/102/112/122
MPPE/HEP-i 0x50 0x0A 0 0x650 (HK) 0x550 (0x48/52/5C/66/T0/7A)
MPPE/ENA 0x58 0x0B 0 0x658 35 (0x23) (HK) 0x558 44 (0x2C)
MGF-O 0x60 0x0C 0 0x660 36 (0x24) (HK) 0x560 53 (0x35) 63 (0x3F) 73/83/93/103/113/123
(0x49/53/5D/67/71/7B)
MGFI 0x68 0x0D 0 0x668 (HK) 0x568 54 (0x36) 64 (0x40) 74/84/94/104/114/124
(0x4A/54/5E/68/72/7C)
MDM 0x70 0xOE 0 0x670 37 (0x25) (HK) 0x570 45 (0x2D)
MSASI 0x78 0xOF 0 0x678 38 (0x26) (HK) 0x578 46(A) 47(B)
(0x2E) (0x2F)
PWI/EWO-WFCE 0x80 0x10 0 0x680 39 (0x27) HK) 0x580 55 (0x37) 65 (0x41) 75/85/95/105/115/125
(0x4B/55/5F/69/73/7D)
PWI/EWO-WFCB 0x83 3 56 (0x38) 66 (0x42) 76/86/96/106/116/126
(0x4C/56/60/6A/74/7E)
PWI/EWO-EFD 0x82 2 57 (0x39) 67 (0x43) 77/87/97/107/117/127
ext: (0x4D/57/61/6B/75/7F)
PWIEWO-AM2P 0x81 1 40 (0x28) 58 (0x3A) 68 (0x44) 78-(0x41E)
PWISORBET 0x90 0x12 0 0x690 (HK) 59 (0x3B) 69 (0x45)
PWI/MEFISTO 0x98 0x13 - 0x698 (HK)
PWI/MWE (ext.) 0xAQ 0x14 - 0x6A0 | 40 (0x28) (HK)
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(4) SDRAM Assignment
Long Buffer Short Buffer Node | Dat SDRAM Design Parameters: Block Definition
Num Len. Len. Num | Len. Len. ID ID Rate Rate Block Block Pac Packet size
Block [sec] [kB] | Block | [sec] [kB] [Brs] [B/ Int. Size / in SDRAM
spin] [sec] [Bytes] Blc [Bytes]

MDP/DPU1 - | 0x03 0

MDP/DPU2 - | 0x04 0
N N N N N N N N N NN NN NN NN N RN (N NN
MPPEMEA1 600 | 1200 11405 8 16 152 | 0x05 0 9504 38016 2 19008 | 18 (12+ 1032+1+11) 1056
MPPEMEA2 600 | 1200 11405 8 16 152 | 0x06 0 9504 38016 2 19008 | 18 (12+ 1032+1+11) 1056
MPPEMIA 300 | 1200 39600 4 16 528 | 0x07 0 33000 132000 4 132000 | 25 (12+ 5260+1+ 7) 5280
MPPEMSA 1200 | 1200 42432 16 16 566 | 0x08 0 35360 141440 1 35360 | 34 | (12+ 1024+1+ 3) 1040
MPPE/HEP-e 300 | 1200 4570 4 16 61| 0x09 0 3808 15232 4 15232 | 34 12+ 420+1+15) 448
MPPE/HEP-i 1200 | 1200 82906 16 16 1105 | 0x0A 0 69088 276352 1 69088 | 34 | (12+ 2016+1+ 3) 2032
MPPE/ENA 300 | 1200 14822 3] NA 148 | 0xOB 0 12352 49408 4 49408 | 16 | (12+ 3072+1+ 3) 3088
MGF-O 1200 | 1200 2419 16 16 32| 0x0C 0 2016 8064 1 2016 | 9 12+ 202+1+ 9 224
DPU1 - TOTAL 5430 209MB 75 2.7VMB o % 174632 o ) \ N \\\\\\\\\\\\\

ey o RRTRY 2 Ajminnnng N\
e e A N e N N N N N e ‘*RQQQ\RQQQQQQQQ
MGF-I 1200 | 1200 2419 16 16 32| 0x0D 0 2016 8064 1 2016 | 9 12+ 202+1+ 9 224
MDM 10 600 1.44 3] NA 04| 0xOE 0 2.4 9.6 60 144 | 1 12+ 120+1+11) 144
MSASI 17 468 24501 3] NA 628 | 0xOF 0 52352 209408 4 209408 | 32 (12+ 6528+1+ 3) 6544
PWI/EWO-WFCE 60 240 79782 4 16 5325 | 0x10 0 266240 | 1064960 | 4(-5) 1331200 | 640 | (16+ 2058+1+ 5) 2080
PWIEWO-AM2P 3 12 3994 31 NA 3994 1 266240 | 1064960 | 4(-5) 1331200 | 640 | (16+ 2058+1+ 5) 2080
PWI/EWO-EFD 300 | 1200 1555 4 16 21 2 1036.8 41472 | 4(5) 5184 | 2 16+ 2570+1+ 5) 2592
PWI/EWO-WFCB 60 240 119194 4 16 7946 3 397312 | 1589248 4( 5) 1986560 | 640 (16+ 3082+ 1+ 5) 3104
PWI/SORBET 300 | 1200 1234 3] NA 121 ox12 0 1028 4112 4112 1 4096+ 1 +
PWIMEFISTO ~ | 0x13 I ] %‘Q&«R\‘h o ‘ﬁ&\&&\&&\&&\&‘b
MWE 0x1{~: N H\Qx\’*ﬁi‘ﬁ\‘h\x\h\h‘:\‘ﬁéﬁﬁﬂ H&\H&H
DPU2-TOTAL 2050 233MB 40 18.0MB 719987.2
(o200 oz NN o :&\\A\\\\\\\\\\\\\\\\\\\\\\\
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(5) DMC-DR Assignment: User-HK (from MMO-MDP-DMCDR [JX-MMO-MDP-0004]) ~ 20MB ~
User-HK Size Length | Pac. Size Interval Data rate comment
APID | Partition (MB) (day) (B) (sec) (bps)
DPU1 0x619 | 32 (0x20) 7.56 14 800 256 25 Size / Rate: tbe
DPU2 0x621 800 256 25 Size / Rate: tbe
MPPE/MEA1 0x628 | 33 (0x21) 2.84 150 256 4.7 Size / Rate: the
MPPE/MEA2 0x630 150 256 4.7 Size / Rate: thc
MPPE/MIA 0x638 150 256 4.7 Size / Rate: the
MPPE/MSA 0x640 150 256 4.7 Size / Rate: the
MPPE/HEP-e 0x648 | 34 (0x22) 1.42 150 256 4.7 Size / Rate: the
MPPE/HEP-1 0x650 150 256 4.7 Size / Rate: tbe
MPPE/ENA 0x658 | 35 (0x23) 0.71 150 256 4.7 Size / Rate: tbe
MGF-O 0x660 | 36 (0x24) 1.42 150 256 4.7 Size / Rate: the
MGF-1 0x668 150 256 4.7 Size / Rate: the
MDM 0x670 | 37 (0x25)

MSASI 0x678 | 38 (0x26) 0.71 150 256 4.7 Size / Rate: the
PWI/EWO-WFCE | 0x680 | 39 (0x27) 2.36 200 256 6.3 Size / Rate: tbe
PWI/EWO-WFCB

PWI/EWO-EFD
PWI/EWO-AM2P
PWI/SORBET 0x690 ext: 150 256 4.7 Size / Rate: tbc
PWIMEFISTO | 0x698 | 40 (0x28) 150 256 4.7 Size / Rate: the
PWI/MWE (ext.) 0x6A0 | 40 (0x28) 0.71 150 256 4.7 Size / Rate: the
TOTAL 17.7 MB 117 bps
OneShot-HK Size Num. Pac. Size | comment
APID Partition (MB) Packets (B)
DPU1/DPU2 0x619, 0x621 41 1.60 2000 800 Size / Rate: the
(0x29)
others 0x628, 0x630, 0x638, 0x640 42 0.30 2000 150 Size / Rate: the
0x648, 0x650, 0x658, 0x660 (0x24)
0x668, 0x670, 0x678,0x680
0x690, 0x698, 0x6A0
TOTAL 1.9 MB
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(6) DMC-DR Assignment: L-Mode & Continous data > (from MMO-MDP-DMCDR [JX-MMO-MDP-0004])
TLM-Common & L Size Compression Length Pac. Size Interval Data rate comment
(MB) Rate (day) (B) (sec) (bps)
APID Partition
DPU1 0x619 50 (0x32) | The 50% 7 The Thc
DPU2 0x621 the The The
MPPE/MEA1 0x628 51 (0x33) 37.8 33% The 0.5kbps
MPPE/MEA2 0x630 A The A
MPPE/MIA 0x638 A The A
MPPE/MSA 0x640 A The A
MPPE/HEP-e 0x648 52 (0x34) A 50% The A
MPPE/HEP-1 0x650 A The A
MPPE/ENA 0x658 44 (0x20C) 22.7 33% The 0.3kbps
MGF-O 0x660 53 (0x35) 10.6 50% The 0.14kbps
MGF-I 0x668 54 (0x36) A The A
MDM 0x670 45 (0x2D) 1.5 50% The 0.02kbps
MSASI 0x678 46(4) 10.6 50% The 0.14kbps
(0x2E)
PWI/EWO-WFCE 0x680 55 (0x37) 24.5 50% The 0.39kbps
PWI/EWO-WFCB 56 (0x38) n
PWI/EWO-EFD 57 (0x39) A
PWIEWO-AMZP 58 (0x3A) A
PWI/SORBET 0x690 59 (0x3B) A The A
TOTAL 112.7
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(7) DMC-DR Assignment: M-Mode data (from MMO-MDP-DMCDR [JX-MMO-MDP-0004])
TLM- M Size Compression Length Pac. Size Interval Data rate Comment
wMB) Rate (day) (B) (sec) (bps)
APID Partition
DPUI 0x619 60 (0x3C) Thbc 50% 7 The The
DPU2 0x621 Thc The The
MPPE/MFEA1 0x628 61 (0x3D) 507 33% The 6. 7kbps
MPPE/MFEAZ2 0x630 A Thc A
MPPE/MIA 0x638 A Thc A
MPPE/MSA 0x640 A Thc A
MPPE/HEP-¢ 0x648 62 (0x3E) A 50% The B
MPPE/HEP-1 0x650 A Thc A
MGF-O 0Ox660 63 (0x3F) 18 33% Thc 0.24kbps
MGF-I 0x668 64 (0x40) A 50% Thc A
MSAST 0x678 47(B) 53 The 0. 7kbps
(0x2F)
PWI/EWO-WFCE 0x680 65 (0x41) A 50% The 3. 7kbps
PWI/EWO-WFCB 66 (0x42) 280
PWI/EWO-EFD 67 (0x43) A
PWI/EWO-AMZP 68 (0x44)
PWI/SORBET 0x690 69 (0x45)
TOTAL 858
Thc A
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(8) DMC-DR Assignment: H-Mode data (from MMO-MDP-DMCDR [JX-MMO-MDP-0004])
Total: 158MB x 6 = 948MB
TLM-H Size Compression Pac. Size Interval Data rate Comment
MB) Rate (B) (sec) (bps)
APID Partition
DPU1 0x619 70/80/90/100/110/120 The 50% Thc
DPU2 0x621 (0x46/50/5A/64/6E/78) The the
MPPE/MFEA1 0x628 71/81/91/101/111/121 3.4 33% RAW:11.4MB for 20min
MPPE/MFEA2 0x630 (0x47/51/5B/65/6F/79) 3.4 RAW:11.4MB for 20min
MPPE/MIA 0x638 11.9 RAW:39.6MB for 20min
MPPE/MSA 0x640 12.4 RAW:42.4MB for 20min
MPPE/HEP-e 0x648 72/82/92/102/112/122 28 50% RAW: 4.6MB for 20min
MPPE/HEP-1 0x650 (0x48/52/5C/66/70/7A) 41.6 RAW: 82.9MB for 20min
MGF-O 0x660 73/83/953/103/1153/123 1.2 33% RAW: 2.4MB for 20min
(0x49/553/5D/67/71/7B)
MGF-T 0x668 74/84/94/104/114/124 12 50% RAW:2.4MB for 20min
(0x4A/54/5E/68/72/7C)
PWI/EWO-WFCE 0x680 756/85/95/106/115/125 31.9 40% RAW:79.8MB for 4min
(0x4B/55/5F/69/73/7D)
PWI/EWO-WFCB | 0x680 76/86/96/106/116/126 47,7 40% RAW:119.2MB for 4min
0x690 | (0x4C/56/60/6A/74/7E)
PWI/EWO-EFD 77/87/97/107/117/127 0.8 50% RAW:1.6MB for 20min
(0x4D/57/61/6B/75/7F)
PWI/EWO-AM?P 78 (0x4E) 0.5 40% RAW:1.2MB for 12s
TOTAL 158

68



