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*Shared data

short Gs_TRGBUF_EFD_Pot[ ]; from EFD (1-spin average)

short Gs_TRGBUF_MGFO_Bx[ ] from MGFO – Bx (1-spin average)

short Gs_TRGBUF_MGFO_By[ ] from MGFO – By (1-spin average)

short Gs_TRGBUF_MGFO_Bz[ ] from MGFO – Bz (1-spin average)

unsigned short Gus_TRGBUF_MEA_T[ ]; from MEA
０．Open
１．Development system
MDP:

Kasaba（Tohoku Univ.）



MPPE:

Yokota（ISAS）



２．Command: MEA task in MDP SW
CMD：
Ground　>　DMC　>　MDP(MEA1&2)
	CMD (MD1U_**)

MEA1_: 0x05; MEA2_0x06
	
	HK#
	Description

	MEA1/2_INIT
	0x0030
	
	Initialize SW parameters

	MEA1/2_ERR_CLR
	0x0031
	
	Clear the counters

	MEA1/2_ROM_READ
	0x0032
	17
	Obtain the parameters from E2PROM

	MEA1/2_PROC_SNAPSHOT
	0x0010
	3
	Select SNAPSHOT for multi-spin products

	MEA1/2_PROC_ AVERAGE
	0x0011
	3
	Select AVERAGE  for multi-spin products

	MEA1/2_DATA_MODE

zz xx
	0x0012
	3
	Set MPPE mode

zz = 0/1 ( SCI/ENG; xx = 0-8 for SCI and 0-1 for ENG

	MEA1/2_POT_MODE

00 xx
	0x0013
	4
	Set the mode for the satellite　potential

xx = 00/01 ( 0/Sp1  (Sp1 = A*p + B )

	MEA1/2_POT_PARAM

zz xx aa bb
	0x0015
	5
	Set A of Sp1 for the satellite　potential

A= (z << 8) +xx; B = (a << 8) +bb (12bits) #1

	MEA1/2_SET_ETPAP

zz xx aa bb cc dd ee ff gg
	0x0016
	12
	Set en# of EtPAP[4en][16ch] and EtPAPe[8en][16ch]
4 or 8 start points of en# and width:
zz: width (zz = 0 ( 1 en) 
en = xx aa bb cc (& 0x1f) used for EtPAP;
en = xx aa bb cc dd ee ff gg (& 0x3f) used for EtPAPe; 

en# = xx - xx + zz, aa - aa + zz, …

	MEA1/2_SET_VM_AL
zz xx aa bb
	0x0018
	14
	Set the flag of using energy step # for VM[0](…)

zz: 31-24; xx: 23-16; aa: 15-8; bb: 7-0# of 32 energy steps 
0/1 ( NOT USE/USE

Ex. “ff ff ff fe” does not use the energy step# of 0.

	MEA1/2_SET_ETBL

00 xx
	0x0019
	6
	Set the table# of energy(velocity) sweep for VM cal.
xx = 1-3 (T1-T3 (if xx = 0, xx goes to 1.)
Should follow the MEA CMD of changing energy sweep table.

	MEA1/2_SET_HK_MON

00 xx
	0x0020
	6
	Set MEA1/2 HK monitoring 1/0 (ENA/DIS

xx = [][][][4][3][2][1][0]  (ex. 00 00 ( all DIS, 00 1f ( all ENA)

[0]: MEA1/2_HK_TMP_MCP    [1]: MEA1/2_HK_MCP
[2]: MEA1/2_I_MCP           [3]: MEA1/2_HK_TMP_FPG
[4]: MEA1/2_HK_I_P5V

	MEA1/2_SET_TMCP_LIM

zz xx aa bb
	0x0021
	7
	Set the lower/upper limits of MEA1/2_HK_TMP_MCP
(z << 8) +xx : lower limit; (a << 8) + bb : upper limit (12bits)

	MEA1/2_SET_MCP_LIM

zz xx aa bb
	0x0022
	8
	Set the lower/upper limits of MEA1/2_HK_MCP
(z << 8) +xx : lower limit; (a << 8) + bb : upper limit (12bits)

	MEA1/2_SET_IMCP_LIM

zz xx aa bb
	0x0023
	9
	Set the lower/upper limits of MEA1/2_I_MCP
(z << 8) +xx : lower limit; (a << 8) + bb : upper limit (12bits)

	MEA1/2_SET_TFPG_LIM

zz xx aa bb
	0x0024
	10
	Set the lower/upper limits of MEA1/2_HK_TMP_FPG
(z << 8) +xx : lower limit; (a << 8) + bb : upper limit (12bits)

	MEA1/2_SET_IP5V_LIM

zz xx aa bb
	0x0025
	11
	Set the lower/upper limits of MEA1/2_HK_I_P5V
(z << 8) +xx : lower limit; (a << 8) + bb : upper limit (12bits)

	MEA1/2_SET_STPE_AUT

00 xx
	0x0026
	3
	Set automatic sending of ‘MEA1/2_StpEnMd_ON’ENA/DIS 

xx = 1/0 (ENA/DIS

In case, MDP sends MEA1/2_ StpEnMd_ON (0x11) 0x01-0x20

	MEA1/2_SND_GF_AUT

zz xx
	0x0027
	3

15
	Set automatic sending of ‘MEA1/2_G_Factor’ ENA/DIS
zz: X (number of spin); xx = 1/0 (ENA/DIS
In case, MDP sends MEA1/2_G_Factor(0x08) 0x00-0x04

	MEA1/2_SET_MCPV

zz xx
	0x0028
	17
	Set V1 and V2 to use before MDP turn off the MCP
zz: V1; xx: V2

	MEA1/2_ETP_MODE

zz xx
	0x0029
	18
	Set the mode for sector# of EtPAP

zz = 1/0 ( use sector # from B(MGF) + offset(xx)/xx(0-7)

	MEA1/2_CNT1_SET

zz xx aa bb …
(for debug)
	0x0002
	18
	00 01 aa bb cc dd ee: #SW cal

 aa(0/1) = DIS/ENA; bb = en; cc = ch; dd = sc; ee = count

00 04 aa bb: #prohibit product compression if (bb)

00 02 aa bb: #send CMD(aa bb) to MEA
00 07 00 bb #limit the size of H-mode product if (bb): 


MEA1/2 changes the parameters of MEA1 or MEA2.
#1) Actual value(V) = (VAL – 0x07ff) x 100/0x07ff (VAL = A, or B)
CMD：
MDP　>　MEA
	CMD
	Description

	MEA1/2_StpEnMd_ON
0x11 aa(energy)

aa = 0-63
	#Send the energy step number at each spin
The energy number is determined by the Satellite Pot x 2 – 5 steps
 (to protect the MCP from photoelectrons)

	MEA1/2_G_Factor
0x08 aa(GF_value)
aa = 0x00-0x04
	#Decrease g-factor when:

 Count > 10^5/s/ch　continuously during X spins
# Increase g-factor when:

 Count/spin/16chs < 1000 continuously during X spins

(X is changeable by CMD.)
MEA1: [default (( 20 (( 60 (( 250 (( 1000]
MEA2: [default ((  1 (( 3 ((  20 ((   60] (*(GF1&T3
*When MEA1 backs to 60, MEA2 also goes to 60.


Emergency

３．HK

・HK

20 Byte 


-MDP monitors the following parameters at 1Hz.

-MDP sends CMDs when HK_mon = ENA && (HK < lower limit || HK > upper limit).
MEA1/2_HK_TMP_MCP (Upper/lower limits are changeable by CMD)

MEA1/2_HK_MCP (Upper/lower limits are changeable by CMD)

MEA1/2_I_MCP (Upper/lower limits are changeable by CMD)

 #MEA1/2_MCP_ON(0x1c) V1

 #wait for 4s


 #MEA1/2_MCP_ON(0x1c) V2


 #wait for 4s


 #MEA1/2_MCP_ON(0x1c) 0


 #wait for 4s


 #MEA1/2_MCP_OFF (0x1900)
MEA1/2_HK_TMP_FPG (Upper/lower limits are changeable by CMD)

MEA1/2_HK_I_P5V (Upper/lower limits are changeable by CMD)

 # MEA1/2_MCP_ON(0x1c) V1 ( V2 ( 0 ( MEA1/2_MCP_OFF(0x1900) as the above

 #wait for 12 s

 #MEA1/2 PSU OFF (DmcRequestCmd)

・User-HK
128 Bytes
(No parameter is monitored by MDP)
・Software HK
52Bytes        MEA1/2: Individual parameters
	Name
	Description
	Byte

	0. MEA1/2_S_CMD_CTR
	Software Command counter
	1

	1. MEA1/2_S_ERR_CTR
	Software error counter
	1

	2. MEA1/2_S_CMD_ANS
	Software Command answer
	4

	3. MEA1/2_S_DATA_MODE
	[7]: 0/1 = DIS/ENA SND_GF_AUT 
[6]: 0/1 = DIS/ENA SND_STPE_AUT
[2-5]: Mode

[1]: 0/1 = SCI/EN
[0]: 0/1 = average/snapshot
	1

	5. MEA1&2_S_POT_PARAM
	1.5B: A; 1.5B: B
	3

	6. MEA1/2_S_HK_MON

(& Energy table number)
	[7] POT_MODE
[5-6]: Energy table number

[4]: MEA1/2_HK_I_P5V
[3]: MEA1/2_HK_TMP_FPG
[2]: MEA1/2_I_MCP
[1]: MEA1/2_HK_MCP
[0]: MEA1/2_HK_TMP_MCP       0/1 = DIS/ENA
	1

	7. MEA1/2_S_TMCP_LIM
	Lower limit and upper limit (1.5B+1.5B)
	3

	8. MEA1/2_S_MCP_LIM
	Lower limit and upper limit
	3

	9. MEA1/2_S_IMCP_LIM
	Lower limit and upper limit
	3

	10. MEA1/2_S_TFPG_LIM
	Lower limit and upper limit
	3

	11. MEA1/2_S_IP5V_LIM
	Lower limit and upper limit
	3

	12. MEA1/2_S_ETPAP
	zz xx aa bb cc dd ee ff gg
zz: width; others: starting points

ex. for (i = xx; i < xx + zz; ++i)
	8->9

	13. MEA1/2_S_VM
	zz xx aa bb cc dd
	6->0

	14. MEA1/2_S_VM_AL
	zz xx aa bb
	4

	15. MEA1/2_S_GF_AVAL
	X (spin number) for g-factor control
	1

	16. MEA_S_HK_ANMLY
(MDP did [5] or detected [4-1] is out of the range)
	[5]: PSU-OFF
[4]: MEA1/2_HK_I_P5V
[3]: MEA1/2_HK_TMP_FPG
[2]: MEA1/2_I_MCP
[1]: MEA1/2_HK_MCP
[0]: MEA1/2_HK_TMP_MCP
	1

	17 MEA1/2_S_MCPV
	V1 and V2 to set before MDP turn off the MCP
	2

	18. MEA1/2_S_PARAM
	0-[7] spare
0-[6]: B(MGF) Mode (1/0: Use MGF_B/CMD_B)

0-[5-3]: B(sector) for EtPAP 

0-[2]: prohibit product compression

0-[1]: SWcal ENA(1)/DIS(0)
0-[0]: Read the parameters of E2PROM (TRUE/FALSE)

   0/1 = DIS/ENA

1: 0xca

2: 0xe1(MEA1), 0xe2(MEA2)
	3

	
	TOTAL
	46


MEA1/2: Individual paremeters
4．Mission data
MDP prepares the mission packets according to the MPPE mode in the following formats (Table MDPSW-MEA-3) in modes for the nominal science observation and an engineering application. MEA1&2 have several modes but use only two modes (M2, 4) in space and thus provides two sorts of 16-bit count data each spin (4s) to MDP (Table MDPSW-MEA-4). In the nominal observation (M2), MEA1&2 have one sort of mission packet for L and H-mode products, while two sorts of M-mode packets are prepared for MEA1 according to the MPPE mode. MDP calculates VM(velocity moments) including density(n), velocity(V), pressure tensor(P) and heat flux vector by using lookup table. In default, MDP has simple lookup table. When sending “MEA1/2_ROM_READ”, MDP reads the parameters stored in EEPROM (Table MDPSW-MEA-5), and produces calibrated lookup table. Configuration of the lookup table is shown in Table MDPSW-MEA-6. All the components of the MEA mission packets are described in Table MDPSW-MEA-7.
Table MDPSW-MEA-3 MEA mission packet (Science obs.)
	
	MEA operation mode

	
	M2 (32en x 16sc)
	M4 (64en x 16sc)

	
	MEA1
	MEA2
	MEA1
	MEA2

	MPPE data mode: Science
	L mode
	HDR(4s), Et-OMN(4s), INF(16s), Et-PAP(16s), VM(16s), 3D-LL(640s)
	HDR(4s), Et-OMN(4s), INF(16s),

Et-PAP(16s), VM(16s)

	

	
	M mode

(MPPEmode = 0-3 or 5)

	HDR(4s), INF(4s), Et-OMNm(4s), Et-PAP(4s), VM(4s), 3D-M(8s)
	HDR(4s), INF(4s) Et-OMNm(2s), Et-PAP(2s), VM(2s)
	

	
	M mode

(MPPE mode = 4 or 6-8)
	HDR(4s), INF(4s), Et-OMNm(4s), Et-PAP(4s), VM(4s), 3D-M(4s) 
	
	

	
	H mode
	HDR(4s),3D-H(4s)
	HDR(4s),3D-H(2s)
	

	Engineering
	L mode
	Same as L and Sci4&6-8 M mode
	HDR(4s),

Et-OMNe(4s),

Et-PAPe(4s), 

INFe (4s)
	HDR(4s),

Et-OMNe(4s),

Et-PAPe(4s), 

INFe (4s)

	
	M mode
	
	HDR(4s),

Et-OMNe(2s),

Et-PAPe(2s),
INFe(4s)
	HDR(4s),

Et-OMNe(2s),

Et-PAPe(2s),
INFe(4s)

	
	H0 mode
	RAW-H0(4s) for M1-5


*L/M-data are continuously generated. The format is described in Appendix. All data are compressed by RICE code. Generating H-mode data is started by real-time CMD, TimeLine or trigger logic. Uses one-spin-average of potential data p and MGF data.
Table MDPSW-MEA-4 MEA data format

	Data products
	Size (16 bits)
	Total(B)

	M2
	[16sc] [32en] [16ch]
	16,384

	M4
	[16sc] [64en] [16ch]
	32,768


Table MDPSW-MEA-5 MEA EEPROM allocation for Look-up tables
	Table type
	Size
	Total(B)

	TMPC_lmt

MCP_lmt

IMCP_lmt

IFPG_lmt

IP5V_lmt
	1.5B + 1.5B

(Lower and upper limit)
	15

	spare
	1B
	1

	1/gf/eff
	1B[16ch] x 5(#1)
	80

	1/gf/eff
	1B[16ch] x 5(#1)
	80

	Theta
	1B[16ch] x 5(#1) [+-11.25deg.]
	80

	Phi
	1B[16ch] x 5(#1) [+-11.25deg.]
	80

	Velocity32 T1-3

Factor
	2B[32en] x 3(#2)
1B[16ch] x 5(#1)
	192
80

	spare
	
	112

	Total
	
	720

	Total of MEA1&2
	
	1440


#1: Number of the controlled MEA1&2 g-factor
#2: Energy tables are independent of g-factor mode.
1). ### _lmt:


When “HK_MON” is ENA and (HK_val < lmt[0] || HK_val > lmt[1])


 
MDP executes HV off (and PSU off).
2). 1/gf/eff

Used for calculating Et-OMN.

= MEA_GF0(0x200) + x (x >0) or 0 (x = 0)

3). 1/gf/eff

-Used for calculating VM


= MEA_GF0(0x200) + x (x >0) or 0 (x = 0)

4). Theta(radian)

Elevation[ch, gf] = -78.75 +s 22.5*ch + Theta[ch, gf] [+-11.25deg.]. 
5). Phi(radian)

Azimuth[ch, sc, gf] = Az0 + 22.5*sc + Phi[ch, gf] [+-11.25deg.].
6). Velocity

32 T1-3: = V[en]/V@30keV*0xffff;
7). Factor of V


= MEA_VF0(0x200) + x
Table MDPSW-MEA-6 MEA RAM (Look-up table)
	Table type
	Size
	Total(B)

	1/gf/eff
	1B[16ch] x 5 for ET
	80

	1/gf/eff
	1B[16ch] x 5 for VM
	80

	cos(theta)

sin(theta)
	2B[16ch] x 5

2B[16ch] x 5
	80

80

	cos(phi)

sin(phi)
	2B[16sc][16ch] x 5

2B[16sc][16ch] x 5
	1280
1280

	Velocity32 T1-3

Velocity64 T0  
 Factor    
	2B[32en] x 3

--
1B[16ch] x5
	192

--
80

	Total
	
	

	Total of MEA1&2
	
	


Factor = 0.95 + +-0.05*1B
Table MDPSW-MEA-7 MEA product in the mission packet
	Data products
	Format(16bits)
	Size/Rate

	HDR(4s)
	Header of the packet #1
	8B/16bps

	Et-OMN(4s)
	[16en] ( Et-OMNm(2s or 4s)  (8bits)
	16B/32bps

	Et-OMNe(4s)
	[16en] ( Et-OMNe(2s)         (8bits)
	16B/32bps

	INF(16s)
	Same as INF(4s)
	8B/4bps

	INFe(16s)
	Same as INFe(4s)
	8B/4bps

	Et-PAP(16s)
	[4en][16ch] (Et-PAP(2s or 4s)       (8bits)
	64B/32bps

	Et-PAPe(4s)
	[16ch] ( Et-PAPe(2s)[8 en][16 ch]x2  (8bits)
	16B/32bps

	VM(16s)
	[6en][n, nV(x, y, z), P(xx, yy, xx, xy, yz, xz),q(x, y, z)]

[6en] 0:  summing all en# above Pot*2;

     1-5: 5 en# below Pot*2
	156B/78bps

	3D-LL(640s)
	[16 en] [88 dir]  ([16sc][8ch]
	2816B/35bps

	Et-OMNm(2s)

Et-OMNm(4s)
	[32 en] x2   ([8sc][16ch] + [8sc][16ch]    (8bits)
[32 en]      ([16sc][16ch]               (8bits)
	64B/128bps

32B/64bps

	Et-OMNe(2s)
	[64 en] x2  ([8sc][16ch] + [8sc][16ch]     (8bits)
	128B/256bps

	INF(4s)
	4B: width and en# of Et-PAP: 6b x 5

1B: sc# of Et-PAP

1B: Largest en# (2*potential) used for VM cal.

1B: en# of sweep stopping

1B: Energy table#
	8B/16bps

	INFe(4s)
	7B: width and en# of Et-PAPe: 6b x 9

1B: sc# of Et-PAP
	8B/16bps

	Et-PAP(2s)

Et-PAP(4s)
	[4en][16ch] x2    (8bits)
[4en][16ch]       (8bits)
[4en]: 4 starting en# and width are selectable by CMD
	128B/256bps

64B/128bps

	VM(2s)

VM(4s)
	[6 en][13vm] x2   ([8sc][16ch] + [8sc][16ch]

[6 en] [13vm]      ([16sc][8ch]

[6en] 0: all en# above Pot*2; 1-5: 5 en# below Pot*2
	312B/624bps

156B/312bps

	Et-PAPe(2s)
	[8 en] [16 ch] x2  ([8sc][16ch] + [8sc][16ch]  (8bits)
	256B/512bps

	3D-M(8s)
	[16 en] [88 dir]    ([16sc][8ch]
	2816B/2816bps

	3D-M(4s)
	[16 en] [88 dir]  ([16sc][8ch]
	2816B/5632bps

	3D-H(2s)

3D-H(4s)
	[32 en] [88 dir] x2   ([8sc][16ch] + [8sc][16ch]

[32 en] [88 dir]  ([16sc][8ch]
	11265B/23kbps

5632B/11kbps

	RAW-H0(4s)
	Raw packet[8 + 1024B] x 16 or 32
	


#en: energy group; ch: channel group; sc: sector group; dir: direction group 


88dir derived from 16ch x 8 sc at (2s) and from 8ch x 16sc at (4&8s).
Actual telemetry format is shown in Table MDPSW-MEA-8. Because of the 256-Byte Data Recorder (DR) segmentation, MDP sums up 16-spin L-mode data to 1 telemetry data. 8-byte comment is added as header to all the telemetry data, indicating ID, information regarding MPPE and MDP statuses and data sizes before and after compression. L, M and H-mode telemetry data are compressed by the rice code at “Prohibit product compression” = DIS(0).

In addition, 8-bit counter Et-OMN and Et-PAP are derived from 32-bit and 16-bit counters by using 32-bit linear to 8-bit log and 16-bit linear to 8-bit log algorithms, respectively (Table MDPSW-MEA-9, 10). VM which is originally 64bit double array is converted to 16bit float array (Table MDPSW-MEA-11). Direction group in counter[88dir] is defined as shown in Table MDPSW-MEA-12, converted from counter[8ch][16sc] of channel and sector groups.

Table MDPSW-MEA-8 MEA Telemetry format

●：MDP info indicates whether the data is included or not.

△：                     the data is Snapshot/average.

3D-LL and 3D-M is produced by MEA1.
Comment

	Item
	Byte
	Note

	Header ID
	2
	0xca 0xe1(MEA1), 0xca 0xe2(MEA2)

	MPPE mode
	1
	[0]: 0/1 = average/snapshot

[1]: 0/1 = SCI/ENG

[2-5]: Mode (0-8)
[6-7]: 0/1 RICE_UINT16/8

	MDP Info.
	1
	Described in the following

	Original size
	2
	Product size

	Compressed size
	2
	

	Total
	8
	


# L mode
SCI-M2-0 (MEA1&2) (16-spin products ( 1360B )
	Product
	Byte
	Note

	MPPE mode
	1
	[0]: 0/1 = average/snapshot

[1]: 0/1 = SCI/ENG

[2-5]: Mode (0-8)

[6-7]: spare

	MDPInfo.
	1
	[0-3]: Data ID = 0

[4]: Potential mode

[5]: include HDR(16s), VM(16s) & Et(16s)

[4-7]: spare

	Size
	2
	=26/254

	HDR(4s)
	8
	

	Et-OMN(4s)
	16
	

	INF(16s) ●
	8
	

	Et-PAP(16s) ●△
	64
	/4spin

	VM(16s)    ●△
	156
	/4spin

	Total
	
	28/256


SCI-M2-a (MEA1)

	Product
	Byte
	Note

	MDPInfo.
	--
	[0-3]: Data ID = 3
[4-7]: spare

	HDR(4s)
	8
	

	3D-LL(640s) ●
	2816
	

	Total
	2824
	


ENG-M4 (MEA1&2) (16-spin products ( 832B)
	Product
	Byte
	Note

	MPPE mode
	1
	[0]: 0/1 = average/snapshot

[1]: 0/1 = SCI/ENG

[2-5]: Mode (0-8)

[6-7]: spare

	MDPInfo.
	1
	[0-3]: Data ID = 2

[4]: Potential mode

[5-7]:

	Size
	2
	=52

	HDR(4s)
	8
	

	INFe(4s)
	8
	

	Et-OMNe(4s)
	16
	

	Et-PAPe(4s)
	16
	

	Total
	52
	


SCI-M*(MEA1&2) (16-spin products ( 704B)  *Only the 1st packet is sent except M2&M4
	Product
	Byte
	Note

	MPPE mode
	1
	[0]: 0/1 = average/snapshot

[1]: 0/1 = SCI/ENG

[2-5]: Mode (0-8)

[6-7]: spare

	MDPInfo.
	1
	[0-3]: Data ID = 7

[4]: Potential mode

[5-7]:

	Size
	2
	=44

	HDR(4s)
	8
	

	Packet(4s)
	32
	CH0 and SW0 

	Total
	44
	


# M mode
SCI -M2-0 (MEA1)
	Product
	Byte
	Note

	MDP info.
	--
	[0-3]: Data ID = 0

[4]: Potential mode

[5-7]: spare

	HDR
	8
	

	INF (4s)
	8
	

	Et-OMN(4s)
	32
	

	Et-PAP(4s)
	64
	

	VM(4s)
	156
	

	Total
	268
	


SCI -M2-a (MEA1)

	Product
	Byte
	Note

	MDP info.
	--
	[0-3]: Data ID = 3
[4-7]: spare

	HDR
	8
	

	3D-M(8s) △  or

3D-M(4s) 
	2816
	MPPE mode = 1-3, 5

MPPE mode = 4, 6-8

	Total
	2824
	


SCI-M2-1 (MEA2)
	Product
	Byte
	Note

	MDP info.
	
	[0-3]: Data ID = 1

[4]: Potential mode

[5-7]: spare

	HDR
	8
	Header of the packet #1

	INF (4s)
	8
	

	Et-OMN(2s)
	32 x2
	

	Et-PAP(2s)
	64 x2
	

	VM(2s)
	156 x2
	

	Total
	520
	


ENG-M4

	Product
	Byte
	Note

	MDP info.
	
	[0-3]: Data ID = 2
[4]: Potential mode

[5-7]: spare

	HDR
	8
	Header of the packet #1

	INFe(4s)
	8
	

	Et-OMNe(2s)
	64 x2
	

	Et-PAPe(2s)
	128 x2
	

	Total
	400
	


SCI-M*(MEA1&2) *Except M2 and M4, the first packet of MEA is included.
	Product
	Byte
	Note

	MDPInfo.
	
	[0-3]: Data ID = 7

[4]: Potential mode

[5-7]:

	HDR(4s)
	8
	

	Packet(4s)
	1024
	CH0-15 at SW0 

	Total
	1032
	


# H mode (MEA1)

	Product
	Byte
	Note

	MDP info.
	
	Data ID = 0

	HDR
	8
	Header of the packet #1

	3D-H(4s)
	5632
	

	Total
	5640
	


# H mode (MEA2)
	Product
	Byte
	Note

	MDP info.
	
	Data ID = 0, 1

	HDR
	8
	

	3D-H(2s)
	5632
	0 : CH0-7
1: CH8-15

	Total
	5640 x2
	


# H0 mode

	Product
	Byte
	Note

	MDP info.
	
	Data ID = 4

	RAW-H0
	8 + 1024
	Raw packet

	Total
	1032
	16 or 32 packets during 1spin


Table MDPSW-MEA-9 32bit linear to 8 bit log from the ENA application
	Linear input code (32 bit) 
	Compressed code (8 bit)

	00000000 00000000 00000000 000tuvwx 
	00 0tuvwx 

	00000000 00000000 00000000 001uvwxy 
	00 10uvwx 

	00000000 00000000 00000000 01uvwxya 
	00 110uvw 

	00000000 00000000 00000000 1uvwxyab 
	00 111uvw 

	00000000 00000000 00000001 uvwabcde 
	01 000uvw 

	00000000 00000000 0000001u vwabcdef 
	01 001uvw 

	00000000 00000000 000001uv wabcdefg 
	01 010uvw 

	00000000 00000000 00001uvw abcdefgh 
	01 011uvw 

	00000000 00000000 0001uvwa bcdefghj 
	01 100uvw 

	00000000 00000000 001uvwab cdefghij 
	01 101uvw 

	00000000 00000000 01uvwabc defghijk 
	01 110uvw

	00000000 00000000 1uvwabcd efghijkl 
	01 111uvw 

	00000000 00000001 uvwabcde fghijklm 
	10 000uvw 

	00000000 0000001u vwabcdef ghijklmn 
	10 001uvw 

	00000000 000001uv wabcdefg hijklmno 
	10 010uvw 

	00000000 00001uvw abcdefgh ijklmnop 
	10 011uvw 

	00000000 0001uvwa bcdefghi jklmnopq 
	10 100uvw 

	00000000 001uvwab cdefghij klmnopqr 
	10 101uvw 

	00000000 01uvwabc defghijk lmnopqrs 
	10 110uvw 

	00000000 1uvwabcd efghijkl mnopqrst 
	10 111uvw 

	00000001 uvwabcde fghijklm nnnnnnnn 
	11 000uvw 

	0000001u vwabcdef ghijklmn nnnnnnnn 
	11 001uvw 

	000001uv wabcdefg hijklmno nnnnnnnn 
	11 010uvw 

	00001uvw abcdefgh ijklmnop nnnnnnnn 
	11 011uvw 

	0001uvwa bcdefghi jklmnopq nnnnnnnn 
	11 100uvw 

	001uvwab cdefghij klmnopqr nnnnnnnn 
	11 101uvw 

	01uvwabc defghijk lmnopqrs nnnnnnnn 
	11 110uvw 

	1uvwabcd efghijkl mnopqrst nnnnnnnn 
	11 111uvw 


Table MDPSW-MEA-10 16bit linear to 8 bit log from the ENA application
	Linear input code (16 bit) 
	Compressed code (8 bit)

	00000000 000uvwxy 
	000uvwxy

	00000000 001uvwxy 
	001uvwxy

	00000000 01uvwxya 
	010uvwxy

	00000000 1uvwxyab 
	011uvwxy

	00000001 uvwxabcd 
	1000uvwx

	0000001u vwxabcde 
	1001uvwx

	000001uv wxabcdef 
	1010uvwx

	00001uvw xabcdefg 
	1011uvwx

	0001uvwx abcdefgh 
	1100uvwx

	001uvwxa bcdefghi 
	1101uvwx

	01uvwxab cdefghij 
	1110uvwx

	1uvwxabc defghijk 
	1111uvwx


Table MDPSW-MEA-11 16 bit float (IEEE 754 standard)
	sign
	Expo. 5bit
	Fraction 10bit

	15
	
	
	
	
	10
	9
	
	
	
	
	
	
	
	
	0


 Table MDPSW-MEA-12 8ch x 16sc to 88dir
	
	0
	
	1
	
	2
	
	3

	4
	5
	6
	7
	8
	9
	10
	11

	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27

	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43

	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59

	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75

	76
	77
	78
	79
	80
	81
	82
	83

	
	84
	
	85
	
	86
	
	87


5．Common FM header (10B)
MDP common function insert common header of 10 Bytes following the CCSDS primary and secondary headers. For MEA, “TI-Data” includes the TI derived from the header of the last (16th or 32nd) packet (MDP SW was revised based on the test 15-Dec 2017), while HDR(4s) in the mission data contains the header of packet#1.
NodeID/Data-ID
Mode-ID
*TI-Data

Counter
Size-Comment
Size-Data
1B

1B
4B (MSB>LSB)
1B 
1B

2B (MSB>LSB)
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