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Science Telemetry Source Packet Definition

BEE Overview

This note presents the definition of EarthCARE/CPR science telemetry source

packet.
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1. INTRODUCTION

1.1 Scope
This document describes EarthCARE/CPR science telemetry source packet definitions.

2. DOCUMENTS

2.1 Applicable documents
[AD1] EC.STD.ASD.SY.00001 Issue 5 Rev. 0* EarthCARE Packet Utilization Standard

*Applicable EC PUS as given in DCN "EC.DN.ASD.CPR.00016 iss.2 - PUS to issue 6.1" (see
chapter 11 Annex 6.2)

2.2 Reference documents
[RD1] EC.ICD.ASD.SY.00004 EarthCARE Product Definitions Volume 0 - Introduction
[RD2] EC.ICD.ASD.SY.00005 EarthCARE Product Definitions Volume 1 - Common Products

Definitions

F
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3. DEFINITION OF CPR SCIENCE TELEMETRY SOURCE PACKET

CPR sends the science telemetry source packets to MMFU when CPR is operated in INS-NOM
mode; which includes Nominal Observation Mode, Contingency Observation Mode, External
Calibration Mode, Sea Surface Calibration Mode and Internal Calibration Mode. In the other
operation mode, CPR does not generate science telemetry source packets. CPR operation modes
are summarized in Table 3-1.

Table 3-1 CPR Operation Modes and corresponding Satellite Operation Modes

INS-Mode CPR MODE Description Comment
INS-LAU TBD Launch No Science Packet generated
INS-OFF Safety For satellite contingency No Science Packet generated
INS-INI | SPU-INI gﬁm;et Up software parameter, memory |\ science Packet generated
Preparation for observation, Power ON .
INS-SBY Standby (except HPT), Primary/Redundant selection No Science Packet generated
INS-SBR Standby Refuse Used in FDIR No Science Packet generated
INS-IDL IDLE (P)r’\elpi)r?éfjg)irr:go;é)?-servatlon, All components No Science Packet generated
INS-IDR Idle Refuse Used in FDIR No Science Packet generated
Nominal observation mode. Variable PRF. g(?ire]?\::aetePsackgtvs? type  of
Nominal Observation Observation window changes 12km, 16km Science Status dBS ISP
and 20km in accordance with the latitude. Science Data NOM OBS ISP
Operation mode with fixed PRF when S/C gc?igi;aeteljsackgtvs? type  of
Contingency Observation navigation data is not available or poor Science Status dBS ISP
accuracy Science Data CON OBS ISP
Generates two type of
. . External calibration mode. ARC | Science Packets;
INS-NOM External Calibration measurement is performed in this mode Science Status OBS ISP
Science Data NOM OBS ISP
Generates two type of
Sea Surface Calibration Sea surface calibration with satellite roll Sc!ence Packets;
maneuver Science Status OBS ISP
Science Data NOM OBS ISP
Generates two type of
Internal Calibration Internal calibration mode without RF Science Packets;
transmission Science Status INT CAL ISP
Science Data INT CAL ISP

Corresponding to the operation mode, to generate CPR science telemetry source packet is
categorized to 3 types as listed below;
1) Nominal Observation Mode / External Calibration Mode / Sea Surface Calibration Mode

2) Contingency Observation Mode

3) Internal Calibration Mode (This mode can be used to check science data stream in ground

test).

3.1 Science Telemetry Source Packet Structure
The structure of telemetry source packet defined in AD1 is shown in Figure 3. CPR science
telemetry source packets are designed in accordance with this structure.

TM Source Packet

Packet Header

Data Field
Header

Packet Data Field

6 byte

12 byte

variable - 65522 byte max.

Packet
Error Control
(CRC)

7B

Figure 3 Telemetry Source Packet
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3.1.1 Nominal Observation Mode / External Calibration Mode / Sea Surface Calibration
Mode

In these modes, CPR generates 15 packets per second. However, CPR sends packets to MMFU 14
times per second because first two packets are sent in the same time (refer to Figure Al in
Appendix).

Format of the first packet is referred as (a) Science Status OBS in Table 3-2 (It is also referred as
Packet 1-1 in Figure A1), while the other 14 packets are referred as (b) Science Data NOM OBS in
Table 3-2 (These are also referred as Packet 1-2 and Packet 2 ~ Packet 14 in Figure Al).

In these modes, total packet data size per second is 33422 byte (242 + 14 * 2370). F

Table 3-2 CPR Science Telemetry Packet Structure for Nominal Observation Mode /
External Calibration Mode / Sea Surface Calibration Mode

(a) Science Status OBS

Packet_1-1 (Total Size =242 byte) | F
Instrument Data Field
Packet Header Data Field Header Private Science Source Data Packet
Data Header >Science Status< CRC
6 byte 12 byte 10 byte 212 byte 2 byte | F

(b)Science Data NOM OBS
Packet_1-2, Packet_2 ~ Packet_14 (Total Size =2370 byte) |

3.1.2 Contingency Observation Mode

In this mode, CPR generates 15 packets per second. However, CPR sends packets to MMFU 14
times per second because first two packets are sent in the same time (refer to Figure A2 in
Appendix).

Format of first packet is referred as (a) Science Status OBS in Table 3-2 (It is also referred as
Packet 1-1 in Figure A2), while the other 14 packets are referred as (b) Science Data CON OBS in
Table 3-3. (These are also referred as Packet 1-2 and Packet 2 ~ Packet 14 in Figure A2)

In this mode, total packet data size per second is 17934 byte (=238 + 14 * 1264).

s

Table 3-3 CPR Science Telemetry Packet Structure for Contingency Observation Mode

(a) Science Status OBS
First Science Status OBS Packet is same as Nominal Observation Mode, External Calibration

Mode and Sea Surface Calibration Mode in Table 3-2 (a).

(b) Science Data CON OBS

Packet_1-2, Packet_2 ~ Packet_14 (Total Size =1264 byte)

W

EARTHCARE

Instrument Data Field
Packet Header Data Field Header Private Science Source Data Packet
Data Header >Science Data< CRC
6 byte 12 byte 10 byte 1234 byte 2 byte
3

Instrument Data Field
Packet Header Data Field Header Private Science Source Data Packet
Data Header >Science Data< CRC
6 byte 12 byte 10 byte 2340 byte 2 byte |
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3.1.3 Internal Calibration Mode

In this mode, CPR generates 8 packets per second. However, CPR sends packets to MMFU 7
times per second because first two packets are sent in the same time (refer to Figure A3 in
Appendix).

Format of first packet is referred as (a) Science Status INT CAL in Table 3-4 (It is also referred as
Packet 1-1 in Figure A3), while the other 7 packets are referred as (b) Science Data INT CAL in
Table 3-4 (These are also referred as Packet 1-2 and Packet 2 ~ Packet 7 in Figure A3).

In this mode, total packet data size per second is 15630 byte (=216 + 7 * 2202).

Table 3-4 CPR Science Telemetry Packet Structure for Internal Calibration Mode

(a) Science Status INT CAL

Packet_1-1 (Total Size = 216 byte)

Instrument Data Field
Packet Header Data Field Header Private Science Source Data Packet
Data Header >Science Status< CRC
6 byte 12 byte 10 byte 186 byte 2 byte

(b) Science Data INT CAL

Packet_1-2, Packet_2 ~ Packet_7 (Total Size = 2202 byte)

Instrument Data Field
Packet Header Data Field Header Private Science Source Data Packet
Data Header >Science Data< CRC
6 byte 12 byte 10 byte 2172 byte 2 byte
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3.2 Detailed ISP Definitions
3.2.1 Science Status OBS ISP
3.2.1.1 Packet Header
Packet Header of CPR Science Status OBS ISP is shown in Table 3-5.

Table 3-5 CPR Science Status OBS ISP Packet Header Bit Vector Table

# Parameter MSB Description Value
1 Version Number b0-b2 CCSDS Version Number 000b
2 Type b3 Packet type (O=telemetry, 1=telecommand) Ob

) Indicates the presence of a secondary (data | 1b
3 | Datafield Header Flag b4 field) header(when set to 1) F
4 PRID b5-b11 Process ID (part of the APID) 0x4C
5 PCAT b12-b15 Packet category 12
6 Grouping Flags b16-b17 Indicates the grouping of TM source packets 0x3
7 Sequence Count b18-b31 I\/hjst be set to O for first packet, increments up to

2"-1, wrap around to 0
g Number of bytes contained in the packet data

= Packet Length b32-b47 field minus 1 (even and odd values are allowed)

3.2.1.2 Data Field Header
Data Field Header of CPR Science Status OBS ISP is shown in Table 3-6.

Table 3-6 CPR Science Status OBS ISP Data Field Header Bit Vector Table

# Parameter MSB Description Value

1 Spare-1 bo Not used ’I\D/I:sliett)e set to 0 for all TM Source

2 ™ .Source Packet PUS b1-b3 Must be 1

Version Number
3 Spare-2 b4-b7 Filler to complete the byte ’;’A:csliett)e set to 0 for all TM Source
) indicates the service to

4 | Service Type b8-b15 which the packet relates 240

5 Service Subtype b16-b23 |nd|ca!tes the service subtype | Depend on each telemetry service
to which the packet relates subtype

6 Destination ID b24-b31 indicates the destination of 0
the packet

) . Coarse time :LSB=1sec
7 | Time b32-b87 | Onboard time (OBT) Fine time :LSB=1/16777216 sec
Bit O - Bit 2:setto 0
Bit 3(Time Type):
0 = Elapsed Time (ET); 1 = OBT
This shall give the status of (E;’ It:%?grw;l-s1oir$2;rnal
the time reporting sub- Bit 5(Sync 1Method)'

8 Sync Time Quality b88-b95 service, i.e. current PPS 1= 1Hz Pﬂlse' 0= MIL-Bus Maior
source and whether Frame ’ |
synchronization is enabled Bit 6(Sync. Status):

0 = NoSync; 1 = InSync
Bit 7(Sync. Enabled/Disabled):
0 = Disabled; 1 = Enabled

-
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3.2.1.3 Instrument Data Field
Instrument Data Field (=*“Private Science Data Header”+“Source Data”+“CRC”) for Science
Status OBS is shown in Table 3-7.

Table 3-7 Instrument Data Field for CPR Science Status OBS ISP

[ PUSSenice | Parameter ] Total
No. Science Telemetry Name Senice |Subservice| ParameterName | BitLength N Comment Units | NetCDF C-Type | size
(bit) (Byte)
Private Science Data Header
0x00:A0C_SBM
0x10:AOC_ASM_DEP
0x11:AOC_ASM_RD
0x12:A0C_ASM_EA
0x13:A0C_ASM_YA
0x14:A0C_ASM_SS
0x15:A0C_ASM_SEM
0x20:A0C_NOM_DEP
AOCS Mode& SubMode 8 0x21:A0C_NOM_ACQ
0x22:A0C_NOM_AH F
0x23:A0C_NOM_FP
1 [SIC State Vector Quality 240 1 0x24:A0C_NOM_AM Unitless NC_UNIT 4
0x31:A0C_OCM_ACQ
0x32:A0C_OCM_SL
0x33:A0C_OCM_STAB
0x34:A0C_OCM_DV
0x35:A0C_OCM_BSL
OBC Sync Time Quality 8
Spare 14
Nadir Pointing 1 0:Nominal Performance
Performance Identifier 1:Degraded Performance
SIC State Vector Status g [Onatd
invalid
2 [ISPS version number 240 1 Unitless | NC_USHORT | 2
3 [Instrument Ancillary Data 240 1 CPR Offset Time 1LSB=1/48M s] Unitless | NC_UNIT 4
Total | 10
Source Data
>Science Status<
$1-1A [EC Coarse Time 240 1 Unitless | NC_UNIT 4
$1-1B_|CPR Fine Time 240 1 Unitless NC_UNIT 4
$1-1C _|CPR Offset Time 240 1 1LSB=1/48M s] Unitless | NC_UNIT 4
0:SPU INI
1:Standby
2:DLE
4:Nom-Obs
5:Sea-Cal
Operational mode 4 oExt.Cal
7:Int-Cal
8:Cont
9:IDLE-REF
10:Stadby-REF
Operational Mode=4
1:12km_obs
$1-2 |Operational Mode 240 1 2:16km_obs Unitiess | NC_CHAR 1
3:20km_obs
In the case of Operational Mode=4
5:MIX_12km_Obs G
Obs Sub mode 3 6:MIX_16km_Obs
7:MIX_20km_Obs
Operational Mode=8
1:Nominal
2:External Cal In the case of Operational Mode=8
3:Sea Cal
. 0:Complete
Transition Status 1 1/Not Complete
SIC State Vector Quality 32
Time (Local); Integer of
32
Seconds
spare 8 0
Time (Local); Sub o4 0to 16777215(1/16777215) sec,
Seconds LSB = 59.6 nsec
" Unit:cm
Position X 32 LSB = 1om
Unit:cm
Position Y 32 LSB = om
. Unit:cm
S1-3 |Satellite orbital data 240 1 Position 32 LSB=1cm Unitiess NC_INT 48
§ Unit: mm/s
Velocity X 32 LSB = 1mmis
Unit: mm/s
Velocity Y 32 LSB = 1mm/s
i Unit: mm/s
Velocity Z 32 LSB = 1mm/s
Unit:cm
Geodetic Altitude 32 LSB = 1m
Geodetic Argument of 32 Unit: rad
Latitude LSB = 104 rad
geocentric latitude 32 Result of Calculation by SPUFS
0:0bs(20km
1:0bs(16km)
PRF Table Number 4 |lusOzim )
$1-4 |PRF Parameter Table ID 240 1 3:Sea-Cal Unitless | NC_USHORT | 2
4:Ext-Cal
5:Cont
PRF Parameter Number 12 [0~440(dec) %Depend On Altitude
§1-5_|PRI 240 1 1LSB=1/48M s] Unitless | NC_USHORT | 2
51-6 |CAL DATA#0(HOT) 240 1 Coherent data bit (16bit) BU NC_SHORT 2
$1-7_|CAL DATA#0(Normal) 240 1 Coherent data bit (16bit) BU NC_SHORT 2
$1-8 |CAL DATA#0(Log Amp Term) 240 1 Coherent data bit (16bit) BU NC_SHORT 2
$1-9_|ATT status for Doppler REF. 240 1 Register Value(LSB 8bit) 8 Unitiess | NC_CHAR 1
$1-10_[ATT status for Echo. 240 1 Register Value(LSB 8bit) 8 Unitless | NC_CHAR 1

. ;
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spare 4 0
PRF parameter setting 0:Normal
1
Error 1:Error
1PPS Resync Status 1 |ONomal
1:Resynchronizing
spare 1 0
spare 1 0
spare 1 0
spare 1 0
$1-11 |Science TLM Quality Status 240 1 |S/Cnavigation data g [Ovald Unitless | NC_USHORT | 2
quality 1:Invalid
S/C navigation data sto 1 [|PNomal
9 P 1:Error
0:Normal
HPT Restart Status 1 1:Restarling
0:EC_1PPS
1PPS Sync, Status 1 1:CPR 1PPS
spare 1 0
0:Valid
HPT quality status 1 Linvalid 300s from RF ON
~ Ich 16 Including Dynamic Offset Voltage Value "
$1-12 [Offset Voltage Status 240 1 Qch 16 |:Includln Dynamic Offset Voliags Value Unitless NC_SHORT 4
$1-13 [RF ON/OFF 240 1 ?gz’z Unitless NC_CHAR 1
15 16 Sample Starting Time of Doppler Refference(Log
- 16 Sample Starting Time of System Noise and CAL
DATA#0(Log Amp Term)
T18 16 Sample Starting Time of CAL DATA(HOT) and CAL F
DATA(Normal)
Sample Starting Time of CAL DATA#0(HOT) and CAL
T7+T18 16 DATA#0(Normal)
T23 16 Sample Starting Time of Tx Monitor Signal
. . Sample Starting Time of System Noise in
s1-14 2;&:‘5/?‘”“'3 Timing Parameter 240 1™ 16 Contingency Mode Unitless | NC_USHORT | 24
T25 16 Sample Starting Time of Doppler Refference(IQ
i Switching Time of RX_ATT in SPU(IFU)
Rx_Timing 16 (Dopp._REF — Echo)
N Switching Time of IP_SELECT CMD
IP_Timing 16 (Noise — Echo)
Switching Time of N_SOURCE CMD
N_Timing 16 (HOT — Normal)
1Q_Delay 16 1Q Delay Time for booster circuit
spare 16 FFFFh
S$2-1 |RCV-ATEMP 240 1 Redundant RCV BU NC_SHORT 2
S§2-2 |RCV-B TEMP 240 1 Nominal RCV BU NC_SHORT 2
$2-3 |Noise Diode-A TEMP. 240 1 Redundant Noise Diode BU NC_SHORT 2
S2-4 |Noise Diode-B TEMP 240 1 Nominal Noise Diode BU NC_SHORT 2
$2-5 |QOF Detector1 TEMP 240 1 MD1 Tx BU NC_SHORT 2
S$2-6 |QOF Detector2 TEMP 240 1 MD1 Tx BU NC_SHORT 2
$2-7_|QOF TEMP1 240 1 QOFE BU NC_SHORT 2
S$2-8 |QOF TEMP2 240 1 Sub-Reflector BU NC_SHORT 2
S$2-9 |QOF TEMP3 240 1 FH Tx- Main BU NC_SHORT 2
$2-10 |QOF TEMP4 240 1 FH Tx- Red BU NC_SHORT 2
S2-11 |QOF TEMPS 240 1 QOF TRP BU NC_SHORT 2
$2-12 [STR TEMP3 240 1 TRUSS -Y BU NC_SHORT 2
S$2-13 |STR TEMP4 240 1 TRUSS +Y BU NC_SHORT 2
S$2-14 [STR TEMPS 240 1 DPM +Y. BU NC_SHORT 2
$2-15 [STR TEMP6 240 1 HPT BU NC_SHORT 2
$2-16 [HPT-A(-B) Body Current 240 1 BU NC_SHORT 2
$2-17_[HPT-A(-B) Beam Current 240 1 BU NC_SHORT 2
0:Not Ready
HPT-AReady 1 1:Ready
0:Not Ready
HPT-B Ready 1 {:Ready
0:Normal
HPT-APulse_Protection 1 1:Abnormal
. P v .
$2-18 [HPT Status 240 1 HPT-B Pulse_Protection 1 0:Normal Unitless NC_CHAR 1
1:Abnormal
0:0FF
HPT-AHEATER ON/OFF 1 10N
0:0FF
HPT-B HEATER ON/OFF 1 1:0N
spare 2 0
0:0FF
LPE-A(-B) ON/OFF TLM 1 1:ON
0:Normal
LPE-A(-B) ERROR 1 TError
0:Unlock
S2-25 |LPE-A(-B) Status 240 1 LPE-A(B)PLO_LOCK1 ! 1:Lock Unitless | NC_CHAR 1
0:Unlock
LPE-A(-B) PLO_LOCK2 1 1-Lock
0:Unlock
LPE-A(-B) PLO_LOCK3 1 1Lock
spare 3 0
0:0FF
QOF-A(-B) ON/OFF TLM 1 1:ON
QOF Heater-A(-B) ) 0:0FF
ON/OFF TLM 1:0N
$§2-31 [QOF Status 240 1 TxMON-A1(B1) ON/OFF 1 0:0FF Unitless NC_CHAR 1
LM 1:0N
TxMON-A2(B2) ON/OFF 1 0:0FF
™ 1:0N
spare 4 0
0:0FF "
$2-38 [Doppler ON/OFF 240 1 1:ON Unitless NC_CHAR 1
$2-39 [LOG DET TEMP 240 1 SPU (IFU) LOG Detector BU NC_SHORT 2
$2-40 [IQ DET TEMP 240 1 SPU (IFU) 1Q Detector BU NC_SHORT 2
$2-41_[IQ ADC TEMP 240 1 SPU IQ AD Converter BU NC_SHORT 2
0:SPU A
SPU Select 1 1.SPUB
1:Pattern 1
2:Pattern 2
$242 [Component Select Table Status 240 1 3:Pattern 3 Unitless | NC_CHAR | 1
Component Select 7 |4Patemd -
P 5:Pattern 5
6:Pattern 6
7:Pattern 7
8:Pattern 8
" 0:DIS
Offset Function Status 1 1ENA
N 0:LOG DET TEMP N
§2-43 |Offset Function Status 240 1 g:;s(j;Temp Select 2 11Q DET TEMP Unitless NC_CHAR 1
2:Q ADC TEMP
spare 5 0

.
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NIN*NIC

In Nominal/Sea Cal/ Ext Cal /Contingency Mode
$2-44 |Average number of #0 Noise Diode 240 1 Applied to Unitless | NC_SHORT 2
TM(240.1) $1-6 CAL DATA#O(HOT)
~TM(240.1) S1-7 CAL DATA#0Normal)

NIL*NID

In Nominal/Sea Cal/ Ext Cal /Contingency Mode
Applied to

TM(240.1) $1-8 CAL DATA#0(Log Amp Term)

S2-45 |Average number of #0 Log Amp Term 240 1 Unitless NC_SHORT 2

NA*NN*K
In Nominal/Sea Cal/ Ext Cal Mode
Applied to

-TM(240.2) P3 Coherent Noise Data

S§2-46 [Average number of System Noise 240 1 Unitless NC_SHORT 2

NA*NB*K
In Contingency Mode
-TM(240.3) P3 Coherent Noise Data

NA*(NB-1)

In Nominal/Sea Cal/ Ext Cal Mode
Applied to

$2-47 |Average number of Pulse Pair 240 1 -TM(240.2) P4 Doppler Data_Real Unitless NC_SHORT 2
-TM(240.2) P5 Doppler Data_Imag
In Contingency Mode

Not Applied F

In Nominal/Sea Cal/ Ext Cal Mode
Applied to

$2-48 [Data position of Echo Log 240 1 ~TM(240.2) P2 Coherent Echo Data Unitless NC_SHORT 2
In Contingency Mode

~TM(240.3) P3 Coherent Echo Data

In Nominal/Sea Cal/ Ext Cal Mode
Applied to

-TM(240.2) P4 Doppler Data_Real
~TM(240.2) P5 Doppler Data_Imag
-TM(240.2) P9C Doppler Reference_Real
-TM(240.2) P9D Doppler Reference_Imag
In Contingency Mode

Not Applied

§2-49 [Data position of Echo Pulse Pair 240 1 Unitless NC_SHORT 2

In Nominal/Sea Cal/ Ext Cal Mode
Applied to

$2-50 |Data position of System Noise 240 1 -TM(240.2) P3 Coherent Noise Data Unitless NC_SHORT 2
In Contingency Mode

~TM(240.3) P3 Coherent Noise Data

In Nominal/Sea Cal/ Ext Cal Mode
Applied to

~TM(240.1) $1-6 CAL DATA#O(HOT)
*TM(240.1) S1-7 CAL DATA#0Normal)
~TM(240.2) P6B CAL DATA (HOT)
~TM(240.2) PC CAL DATA (Normal)
In Contingency Mode

Applied to

-TM(240.1) S1-6 CAL DATA#O(HOT)
~TM(240.1) S1-7 CAL DATA#0Normal)

$2-51 |Data position of Noise Diode 240 1 Unitless NC_SHORT 2

In Nominal/Sea Cal/ Ext Cal /Contingency Mode
$2-52 |Data position of Log Amp Term 240 1 Applied to Unitless | NC_SHORT 2
TM(240.1) $1-8 CAL DATA#0(Log Amp Term)

In Nominal/Sea Cal/ Ext Cal Mode
Applied to

$2-53 |Data position of Doppler RefLog 240 1 ~TM(240.2) P9B Doppler Reference(LOG) Unitless NC_SHORT 2
In Contingency Mode

~TM(240.3) P9B Doppler Reference(LOG)

In Nominal/Sea Cal/ Ext Cal Mode
Applied to

$2-54 |Data position of Tx Monitor 240 1 -TM(240.2) P9A Tx Monitor Signal Unitless NC_SHORT 2
In Contingency Mode

~TM(240.3) P9A Tx Monitor Signal

Observasion height selection Table

s2.55 |O0%° 240 1 Unitless | NC_CHAR | 1
Version -

$2:56_|PRF Table Version 240 1 Uniless | _NC CHAR | 1
5257 |SPU Variable Table Version 240 1 Unitless | _NC CHAR | 1
52-58_|Dynamic Offset Table Version 240 1 Uniless | _NC CHAR | 1
5259 |Data Position Table Version 240 1 Unilless | NC CHAR | 1
52:60_|Program Version 240 1 SPUFS EEPROM Version Uniless | _NC_CHAR | 1
$2-61 |Fixed Offset Voltage Status 240 1 gzh 12 Unitless | NC_USHORT | 4
§2:62 |LPE-ATEMP 240 1 RedundantLPE Unilless | NC SHORT | 2
S2-63 |LPE-B TEMP. 240 1 Nominal LPE Unitless NC_SHORT 2
$2:64_|LPT-ATEMP 240 1 RedundantLPT Uniless | NC SHORT | 2
52.65 |LPT-B TEMP 240 1 Nominal LPT Unitless | NC SHORT | 2
52:66 |EIK-ATEVMP 240 1 RedundantHPT Uniless | NC SHORT | 2
5267 |EIK-BTEMP 240 1 Nominal HPT Unitless | NC_SHORT | 2
$2:68 | VREF TEMPT 240 1 Uniless | NC SHORT | 2
5269 |MREF TEMP2 240 1 Uniless | NC_SHORT | 2
$2:70_|VREF TEMP3 240 1 Uniless | NC SHORT | 2
5271 |VREF TEMP4 240 1 Uniless | NC SHORT | 2
$2:72_|VREF TEMPS 240 1 Uniless | NC SHORT | 2
5273 [EPC-ATEMP 240 T Uniless | NC SHORT | 2
S52-74_|[EPC-BTEMP 240 1 [Nominal HPT Unitiess |_NC_SHORT | 2
$2:75_|PHS(for Internal CAL) status 240 1 SPU Phase Shifler Status Unitiess |_NC BYIE | 1

Spare 2 0

CAL ATT3 6
$2.76 |ATT(for Internal CAL) status 240 g |SRae 2 10 PU Calibration ATT Status Unitless | NC BYTE | 3

CAL_ATT2 6 I

Spare 2o

CAL_ATT 6
Total 212

Packet CRC

1 [AppendedCRC T T
Total | | [

| | [ Unitless [ NC_USHORT [ 2

[ [ [ [ [ [
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3.2.2 Science Data NOM OBS ISP
3.2.2.1 Packet Header
Packet Header of CPR Science Data NOM OBS ISP is same as 3.2.1.1 Packet Header. |

3.2.2.2 Data Field Header
Data Field Header of CPR Science Data NOM OBS ISP is same as 3.2.1.2 Data Field Header. |

3.2.2.3 Instrument Data Field
Instrument Data Field (=“Private Science Data Header”+“Source Data” +“CRC”) for CPR
Science Data NOM OBS ISP is shown in Table 3-8.

Table 3-8 Instrument Data Field for Science Data NOM OBS ISP

PUS-Senvice Parameter Total F
No. Science Telemetry Name Bit Length Comment Units [ NetCDF C-Type | size
Senvice |Subsenice Parameter Name (bit) Value (Byie)

Private Science Data Header
0x00:A0C_SBM
0x10:A0C_ASM_DEP
0x11:AOC_ASM_RD
0x12:A0C_ASM_EA
0x13:A0C_ASM_YA
0x14:A0C_ASM_SS
0x15:A0C_ASM_SEM
0x20:A0C_NOM_DEP
0x21:AOC_NOM_ACQ
AOCS Mode& SubMode 8 |0x22:A0C_NOM AH
0x23:A0C_NOM_FP

) 0x24:A0C_NOM_AM )
1 S/C State Vector Quality 240 2 0x31:AOC_OCM_ACQ Unitless NC_UNIT 4
0x32:A0C_OCM_SL
0x33:A0C_OCM_STAB
0x34:A0C_OCM_DV
0x35:A0C_OCM_BSL

OBC Sync Time Quality 8
Spare 14
Nadir Pointing 4 0:Nominal Performance
Performance Identifier 1:Degraded Performance
SIC State Vector Status 1 [Ouald
1:Invalid
2 [ISPS version number 240 2 Unitless | NC_USHORT | 2
3 Instrument Ancillary Data 240 2 CPR Offset Time 1LSB=1/48M[s] Unitless NC_UNIT 4
Total | 10
Source Data
>Science Status<
P1A |Frame Number 240 2 Unitless NC_UNIT 4
NA*NB
P1B  |Average Number 240 2 Applied to Unitless [ NC_USHORT 2
- TM(240.2) P2 Coherent Echo Data
P2 |CoherentEcho Data 240 2 Coherent data bit * Range gate(H) (= 16bit " 218 BU NC_SHORT | 436
lrange)
P3__ |Coherent Noise Data 240 2 Coherentdata bit (16bit) *System Noise Data BU NC_SHORT 2
P4 |Doppler Data_Real 240 2 Doppler data bit * Range gate(H) (= 32bit" 218 BU NC_INT 872
range)
PS5 |Doppler Data_imag 20 5 Doppler data bit * Range gate(H) (= 32bit* 218 U NC_INT 572
range)
NA'NC
P6A |Average Number of CAL 240 2 f\%“’/:(‘;j;’z) P6B CAL DATA(HOT) Unitless | NC_SHORT | 2
-TM(240.2) P6C CAL DATA (Normal)
PGB [CAL DATA(HOT) 240 2 Coherent data bit _(16bit) BU NC_SHORT 2
P6C_|CAL DATA (Normal) 240 2 Coherentdata bit (16bit) BU NC_SHORT 2
P9A  |TxMonitor Signal 240 2 16bit * TxMonitorSampleNum(NM) (= 16bit * 34 BU NC_SHORT | 68
sample)
Coherent data bit * Doppler
P9B |Doppler Reference(LOG) 240 2 Reference(Log)SampleNum(NDL) BU NC_SHORT 68

(= 16bit* 34 sample)
Coherent data bit * Doppler
PIC |Doppler Reference_Real 240 2 Reference(IQ)SampleNum(NDIQ=1) BU NC_INT 4
(=32bit* 1 sample)
Coherent data bit * Doppler
P9D  [Doppler Reference_Imag 240 2 Reference(IQ)SampleNum(NDIQ=1) BU NC_INT 4
(= 32bit* 1 sample)

spare 12__ |0
Tx_MON Processing ] 0 : Normal
Error 1: ECC 2bit ERROR
Doppler Log Processing ] 0 : Normal
P10 |Processing Error Status 240 2 Error 1: ECC 2bit ERROR Unitless | NC_USHORT 2
: 0 : Normal
1Q Processing Error 1 1 . ECC 2bit ERROR
0 : Normal
Log Processing Error 1 1 - ECC 2bit ERROR
Total 2340
Packet CRC
1 [AppendedCRC | [ | | [ [ [ Unitiless [ NC_USHORT | 2

Total

[ [ [ [ [
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3.2.3 Science Data CON OBS ISP
3.2.3.1 Packet Header
Packet Header of CPR Science Data CON OBS ISP is same as 3.2.1.1 Packet Header.

EarthCARE/CPR Science Telemetry Source Packet Definition

SEC-080015F

15 December 2014

3.2.3.2 Data Field Header
Data Field Header of CPR Science Data CON OBS ISP is same as 3.2.1.2 Data Field Header.

3.2.3.3 Instrument Data Field
Instrument Data Field (=“Private Science Data Header”+“Source Data” +“CRC”) for CPR
Science Data CON OBS ISP is shown in Table 3-9.

Table 3-9 Instrument Data Field for CPR Science Data CON OBS ISP

PUS-Senvice Parameter Total
No. Science Telemetry Name SN | SRR | Bit Length S~ Comment Units | NetCDF C-Type | size
(bit) (Byte)
Private Science Data Header
0x00:A0C_SBM
0x10:A0C_ASM_DEP
0x11:AOC_ASM_RD
0x12:A0C_ASM_EA
0x13:A0C_ASM_YA
0x14:A0C_ASM_SS
0x15:A0C_ASM_SEM
0x20:A0C_NOM_DEP
0x21:AOC_NOM_ACQ
AOCS Mode& SubMode 8 0x22:A0C_NOM AH
0x23:A0C_NOM_FP
0x24:A0C_NOM_AM
1 S/C State Vector Quality 240 3 0x31:AOC_OCM_ACQ Unitless NC_UNIT 4
0x32:A0C_OCM_SL
0x33:A0C_OCM_STAB
0x34:A0C_OCM_DV
0x35:A0C_OCM_BSL
OBC Sync Time Quality 8
[Spare 14
Nadir Pointing 1 0:Nominal Performance
Performance Identifier 1:Degraded Performance
SIC State Vector Status 1 [Onalid
1:Invalid
2 ISPS version number 240 3 Unitless | NC_USHORT 2
3 Instrument Ancillary Data 240 3 CPR Offset Time 1LSB=1/48M[s] Unitless NC_UNIT 4
Total 10
Source Data
>Science Status<
P1A |Frame Number 240 3 Unitless NC_UNIT 4
NA*NB
P1B |Average Number 240 3 Applied to Unitless [ NC_USHORT 2
-+ TM(240.3) P2 Coherent Echo Data
P2 |CoherentEcho Data 240 3 Coherent data bit * Range gate(H) BU NC_SHORT | 1088
(= 16bit * 544 sample) =
P3__|Coherent Noise Data 240 3 Coherent data bit (16bit, BU NC_SHORT 2
P9A  |TxMonitor Signal 240 3 16bit % TxonitorSam pleNum(NM) BU NC_SHORT | 68
(= 16bit* 34 sample)
Coherent data bit * Doppler
P9B |Doppler Reference(Log) 240 3 Reference(Log)SampleNum(NDL) BU NC_SHORT 68
(= 16bit * 34 sample)
spare 12 0
Tx_MON Processing 1 0 : Normal
Error 1 : ECC 2bit ERROR
Doppler Log Processing 1 0 : Normal
P10 |Processing Error Status 240 3 Error 1 : ECC 2bit ERROR Unitless [ NC_USHORT 2
spare 1 0
. 0 : Normal
Log Processing Error 1 1. ECC 2bit ERROR
Total 1234
Packet CRC
1 |AppendedCRC | | | | [ Unitiess [ NC_USHORT [ 2
Total | [ [ [ [ [ [ [
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3.2.4 Science Status INT CAL ISP
3.2.4.1 Packet Header

Packet Header of CPR Science Status INT CAL ISP is same as 3.2.1.1 Packet Header.

3.2.4.2 Data Field Header
Data Field Header of CPR Science Status INT CAL ISP is same as 3.2.1.2 Data Field Header.

3.2.4.3 Instrument Data Field
Instrument Data Field (=“Private Science Data Header”+“Source Data” +“CRC”) for CPR
Science Status INT CAL ISP is shown in Table 3-10.

Table 3-10 Instrument Data Field for CPR Science Status INT CAL ISP

PUS-Senice Parameter Total
No. Science Telemetry Name Senvice |Subservice FEErC N | Bit Lgngth VD Comment Units NetCDF C-Type | size
(bit) (Byte)
Private Science Data Header
0x00:AOC_SBM
0x10:AOC_ASM_DEP
0x11:AOC_ASM_RD
0x12:A0C_ASM_EA
0x13:A0C_ASM_YA
0x14:A0C_ASM_SS
0x15:A0C_ASM_SEM
0x20:A0C_NOM_DEP
0x21:AOC_NOM_ACQ
AOCS Mode& SubMode 8 0x22:A0C_NOM AH
0x23:A0C_NOM_FP
0x24:A0C_NOM_AM
1 S/C State Vector Quality 240 4 0x31:AOC_OCM ACQ Unitless NC_UNIT 4
0x32:A0C_OCM_SL
0x33:A0C_OCM_STAB
0x34:A0C_OCM_DV
0x35:A0C_OCM_BSL
OBC Sync Time Quality 8
[Spare 14
Nadir Pointing 1 0:Nominal Performance
Performance Identifier 1:Degraded Performance
S/C State Vector Status T
1:Invalid
2 ISPS version number 240 4 Unitless | NC_USHORT 2
3 Instrument Ancillary Data 240 4 CPR Offset Time 1LSB=1/48M[s Unitless NC_UNIT 4
Total 10
Source Data
>Science Status<
S1-1A |EC Coarse Time 240 4 1LSB=1[s] Unitless NC_UNIT 4
S$1-1B_|CPR Fine Time 240 4 1LSB=1/48M[s] Unitless NC_UNIT 4
S$1-1C_|CPR Offset Time 240 4 1LSB=1/48M[s] Unitless NC_UNIT 4
0:SPU INI
1:Standby
2:IDLE
4:Nom-Obs
5:Sea-Cal
Operational mode 4 6:Ext-Cal
$1-2 |Operational Mode 240 4 7:int-Cal Unitless | NC_CHAR 1
8:Cont
9:IDLE-REF
10:Stadby-REF
Spare 3 0
Transition Status 1 ? gz:"g;e"t‘e lote
[S/C State Vector Qualty | 32
Time (Local); Integer of 32 0 to 2"32-1 sec,
Seconds LSB=1sec
Spare B 0
Time (Local); Sub 2 0to 16777215(1/16777215) sec,
Seconds LSB =59.6 nsec
. Unit: cm
Position X 32 LSB = 1cm
Position Y 32 Unit: cm
" Unit: cm
$1-3 |Satellite orbital data 240 4  |PosionZ 32 LSB = 1om Unitless | NC_INT 48
y Unit: mm/s
Velocity X 32 LSB = 1mm/s
Unit: mm/s
Velocity Y 32 LSB = imm/s
Unit: mm/s
Velocity Z 32 LSB = 1mm/s
Geodetic Altitude 32 Unit: cm
Geodetic Argument of 32 Unit: rad
Latitude LSB =10"4 rad
geocentric latitude 32 Result of Calculation by SPUFS
S1-4 |PRF Parameter Table ID 240 4 OxFFFF(Fixed) Unitless | NC_USHORT 2
S$1-5 |PRI 240 4 0x1EBC(Fixed) Unitless | NC_USHORT 2
spare 4 0
PRF parameter setting 4 0:Normal
|Error. 1:Error
1PPS Resync Status 1 0:Normal
spare 1 0
spare 1 0
spare 1 0
$1-11 |Science TLM Quality Status 240 4 spare 1 0 Unitless | NC_USHORT 2
S/C navigation data 1 0:Valid
quality 1:Invalid
0:Normal
SIC navigation data stop 1 TEnor
0:Normal
HPT Restart Status 1 1Restarting
1PPS Sync, Status 1 0:EC_1PPS
spare 1 0
HPT quality status 1 0:Valid 300s from RF ON
R Ich 16 Including Dynamic Offset Voltage Value
$1-12 |Offset Voltage Status 240 4 ch 6 Including Dynamic Offset Voltage Value Unitless NC_SHORT 4

11
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$1-13 [RF ON/OFF 240 4 ?8;F Unitless NC_CHAR 1
5 16 Sample Starting Time of Doppler Refference(Log
240 7 16 Sample Starting Time of System Noise and CAL
DATA#0(Log Amp Term)
240 T18 16 Sample Starting Time of CAL DATA(HOT) and CAL
T7+T18 16 Sir;:;:(i‘tz:l::l)ﬂme of CAL DATA#0(HOT) and CAL
240
T23 16 Sample Starting Time of Tx Monitor Signal
SPU Variable Timing Parameter 240 T24 16 Sample Starting Time of System Noise in
$1-14 4 Unitl NC_USHORT 24
Status T25 16 Sample Starting Time of Doppler Refference(1Q) nifless -
240 R Switching Time of RX_ATT in SPU(IFU)
Rx_Timing 6 (Dopp_REF — Echo)
- Switching Time of IP_SELECT CMD
240 IP_Timing 16 (Noise — Echo)
- Switching Time of N_SOURCE CMD
240 N_Timing 16 (HOT — Normal)
1Q_Delay 16 1Q Delay Time for booster circuit
240 spare 16 FFFFh
0:0FF
LPE-A(-B) ON/OFF TLM 1 10N
0:Normal
LPE-A(-B) ERROR 1 1-Error
0:Unlock
$2-1 |LPE-A(-B) Status 240 4 LPE-A(B) PLO_LOCK1 ! 1:Lock Unitless [ NC_CHAR 1
0:Unlock
LPE-A(-B) PLO_LOCK2 1 1:Lock
0:Unlock
LPE-A(-B) PLO_LOCK3 1 TLock
spare 3 0
0:0FF
S§2-7 |Doppler ON/OFF 240 4 10N Unitless NC_CHAR 1
$2-8 |LOG DET TEMP 240 4 SPU (IFU) LOG Detector BU NC_SHORT 2
S$2-9 |IQDETTEMP 240 4 SPU (IFU) 1Q Detector BU NC_SHORT 2
$2-10 [IQADC TEMP 240 4 SPU IQ AD Converter BU NC_SHORT 2
0:SPU A
SPU Select 1 1:SPUB
1:Pattern 1
2:Pattern 2
$2-11 |Component Select Table Status 240 4 ° E:::;’n‘ 3 Unitless | NC_CHAR | 1 F
Component Select 7 5.Pattern 5
6:Pattern 6
7:Pattern 7
8:Pattern 8
" 0:DIS
Offset Function Status 1 1ENA
S§2-12 |Offset Function Status 240 4 Offset Temp Select 2 ? \I_SDSE[.JI.E.:EL‘E;\AP Unitless NC_CHAR 1
Status 210 ADC TEMP
spare 5 0
N Applied to
Data position of Echo Log 240 4 -TM(240.5) P3 Coherent Echo Data Unitless [ NC_USHORT 2
Data position of Echo Pulse Pair 240 4 Not Applied Unitless | NC_USHORT 2
Data position of System Noise 240 4 Not Applied Unitless | NC_USHORT 2
Data position of Noise Diode 240 4 Not Applied Unitless | NC_USHORT 2
Data position of Log Amp Term 240 4 Not Applied Unitless [ NC_USHORT 2
Data position of Doppler RefLog 240 4 Not Applied Unitless | NC_USHORT | 2
Data position of Tx Monitor 240 4 Not Applied Unitless [ NC_USHORT 2
Obst‘ervaslon hight selection Table 240 4 Unitless NC_CHAR 1
Version -
PRF Table Version 240 4 Unitless NC_CHAR 1
SPU Variable Table Version 240 4 Unitless NC_CHAR 1
Dynamic Offset Table Version 240 4 Unitless NC_CHAR 1
Data Position Table Version 240 4 Unitless NC_CHAR 1
Program Version 240 4 SPUFS EEPROM Version Unitless NC_CHAR 1
Fixed Offset Voltage Status. 240 4 Ilaczh 12 Unitless NC_SHORT 4
RCV-ATEMP 240 4 RedundantRCV BU NC_SHORT 2
RCV-B TEMP 240 4 Nominal RCV BU NC_SHORT 2
Noise Diode-A TEMP 240 4 Redundant Noise Diode BU NC_SHORT 2
Noise Diode-B TEMP 240 4 Nominal Noise Diode BU NC_SHORT 2
QOF Detector1 TEMP 240 4 |MD1 Tx BU NC_SHORT 2
QOF Detector2 TEMP 240 4 MD1 Tx Unitless [ NC_USHORT 2
QOF TEMP1 240 4 QOFE Unitless [ NC_USHORT 2
QOF TEMP2 240 4 Sub-Reflector Unitless [ NC_USHORT 2
QOF TEMP3 240 4 FH Tx- Main Unitless [ NC_USHORT 2
QOF TEMP4 240 4 FH Tx- Red Unitless [ NC_USHORT 2
QOF TEMPS 240 4 QOF TRP Unitless [ NC_USHORT 2
STR TEMP3 240 4 TRUSS -Y Unitless [ NC_USHORT 2
STR TEMP4 240 4 TRUSS +Y Unitless [ NC_USHORT 2
STR TEMP5 240 4 DPM+Y Unitless [ NC_USHORT 2
STR TEMP6 240 4 HPT Unitless [ NC_USHORT 2
LPE-ATEMP 240 4 Redundant LPE Unitless | NC_USHORT 2
LPE-B TEMP 240 4 Nominal LPE Unitless [ NC_USHORT 2
LPT-ATEMP 240 4 Redundant LPT Unitless | NC_USHORT 2
LPT-B TEMP 240 4 Nominal LPT Unitless [ NC_USHORT 2
S2-46 |EIK-ATEMP 240 4 Redundant HPT Unitless | NC_USHORT 2
S2-47 |EIK-B TEMP 240 4 Nominal HPT Unitless [ NC_USHORT 2
MREF TEMP1 240 4 Unitless [ NC_USHORT 2
MREF TEMP2 240 4 Unitless [ NC_USHORT 2
MREF TEMP3 240 4 Unitless | NC_USHORT 2
MREF TEMP4 240 4 Unitless | NC_USHORT 2
MREF TEMPS 240 4 Unitless | NC_USHORT 2
EPC-ATEMP 240 4 Unitless | NC_USHORT 2
S2-54 |EPC-BTEMP 240 4 [Nominal HPT Unitless [ NC_USHORT 2
Total | 186
Packet CRC
1 |AppendedCRC | | | | | | [ Unitless [ NC_USHORT | 2
Total | [ [ [ [ [ [ [ [ [2
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3.2.5 Science Data INT CAL ISP
3.2.5.1 Packet Header
Packet Header of CPR Science Data INT CAL ISP is same as 3.2.1.1 Packet Header. |

3.2.5.2 Data Field Header
Data Field Header of CPR Science Data INT CAL ISP is same as 3.2.1.2 Data Field Header. |

3.2.5.3 Instrument Data Field
Instrument Data Field (= “Private Science Data Header”+“Source Data” +“CRC”) for CPR
Science Data INT CAL ISP is shown in Table 3-11.

Table 3-11 Instrument Data Field for CPR Science Data INT CAL ISP

PUS-Senvice Parameter Total
No. Science Telemetry Name e |Eeems e o | BitLength VA Comment Units [ NetCDF C-Type | size
(bit) (Byte)
Private Science Data Header
0x00:A0C_SBM
0x10:AOC_ASM_DEP
0x11:AOC_ASM_RD
0x12:A0C_ASM_EA
0x13:A0C_ASM_YA
0x14:A0C_ASM_SS
0x15:A0C_ASM_SEM
0x20:A0C_NOM _DEP
0x21:AOC_NOM_ACQ
AOCS Mode& SubMode 8 0x22:A0C_NOM_AH
0x23:A0C_NOM_FP
§ 0x24:A0C_NOM_AM . F
1 S/C State Vector Quality 240 5 0x31:AOC_OCM_ACQ Unitless NC_UNIT 4
0x32:A0C_OCM_SL
0x33:A0C_OCM_STAB
0x34:A0C_OCM_DV
0x35:A0C_OCM_BSL
OBC Sync Time Quality 8
[Spare 14
Nadir Pointing 1 0:Nominal Performance
Performance Identifier 1:Degraded Performance
S/C State Vector Status 1 Ozvahdv
1:nvalid
2 ISPS version number 240 5 Unitless [ NC_USHORT 2
3 [Instrument Ancillary Data 240 5 CPR Offset Time 1LSB=1/48M s Unitless NC_UNIT 4
Total 10
Source Data
>Science Status<
P1A_|Frame Number 240 5 Unitless NC_UNIT 4
NA*NB
Applied to
P1B  |Average Number 240 5 +TM(240,5) P3 Coherent Echo Data Unitless [ NC_USHORT 2
-TM(240,5) P5 Doppler Data_Real
- TM(240,5) P6 Doppler Data_Imag
1:Log_AMP
2:.LIN_I_O
3:LIN_I_180
P2 |internal Calibration Mode Status 240 5 mz’;‘as":z';bra""” 8 g;tm:g:j;) Unitless | NC_CHAR 1
6:LIN_AMP
8:1Q_CAL
9:Invalid Data
P3  |Coherent Echo Data 240 5 Coherent data bit * Range gate(H) BU NC_SHORT | 432
(= 16bit* 216 sample) -
P5 |Integral Data_lch 240 5 D‘(’f’;‘;;iff";l;"s:mﬁ;‘;’e gate(H) BU NC_INT 864
Doppler data bit * Range gate(H)
P6  |Integral Data_Qch 240 5 (= 32bit * 216 sample) BU NC_INT 864
P8 |PHS(for Internal CAL) status 240 5 Unitless NC_BYTE 1
[Spare 2 0
CAL_ATT3 6
P9 |ATT(for Internal CAL) status 240 N 20 Unitess | NC_BYTE | 3
[Spare 2|0
CAL_ATT1 6
spare 6 0
) 1Q Processing Error 1 0 Normal )
P10 |Processing Error Status 240 5 1: ECC 2bit ERROR Unitless | NC_USHORT 1
. 0 : Normal
Log Processing Error 1 1. EOC bt ERROR
Total 2172
Packet CRC
1 [AppendedCRC | [ | | [ [ [ Unitless [ NC_USHORT [ 2
Total | [ [ [ [ [ [ [ [ [

13

EARTHCARE




Appendix 1

|
l¢

EarthCARE/CPR Science Telemetry Source Packet Definition
SEC-080015F
15 December 2014

S

EarthCare_1pps

I I

MIL-BUS Frame

i Minor 00 [ Minor 01 | Minor 02 | Minor 03 [ Minor 04 | Minor 05 [ Minor 06 | Minor 07 | Minor 08 [ Minor 09 | Minor 10 [ Minor 11 | Minor 12 | Minor 13 [ Minor 14 | Minor 15 | Minor 16 [ Minor 17 | Minor 18 [ Minor 19

— }k Science telemetry timing is not

1
i Minor 00 | Minor 01 [ Minor 02 | Minor 03 |
T
I

1s

1+
|

I .

Pl synchronized to 1pps.
I

I

I
! 1s border worthless Pulse
4.447‘ strike time (PRI 24)

5

! 500m Integral Processing Frame (Transmit) Time

Dead Time(*1)=1s-500m Integral Frame Time X 14 !
= PRI X 24 X Number of Data Frame

SPU T ission t t t -
ran ] xeor T mxeoz [ xeos [ xeos [ txeos [ txeos [ mxeor [ Txmos | Txmos [ mxwio [ mxert [ Tx@iz [ TX@i3 [ X4 T mxervor [ xeenoz |
Processing Frame - T [~ ]
Il Gatching Integer Delay Time of Catching Integer will be absorbed by Dead Time(x1). ! !
SPU Receive [ [ rxwor T rxmoz [ Rxmos | Rxo4 | Rxmos | Rxeos [ Rxmo7 | RXmos | Rxmos | Rxwio | Rxeit | Rxmiz | Rxwis | Rxwi4 LT Reaenor [ Rxmeioz |
Processing Frame I t t t ] t t t t t t t t 1 - t
SPU Hardware Process ﬂ
]
I I I I I | I I I I I I I I I I
I Colect | flect | flect | ollect | Collect | Collect | Collect! Collect! Collect | Collect! Collect | Collect! Collect | Collect! Collect! |
SPUFS Processing FS(n)01 FS(n)02 FS(n)03 FS(n)04 FS(n)05 FS(n)06 FS(n)07 FS(n)08 FS(n)09 FS(n)10 FS(n)11 FS(n)12 FS(n)13 FS(n)14 ’\T P j\/ FS(n+1)01 I FS(n+1)02 ]
i T T T T T T T T T T T T T
Frame I I I I I I I I I I I I I I
| | | | | | | | | | | | | |
} } } } } } } } } } } } } } In this frame, the following process is
I | | | | | | | | | | | (I | performed. . §
TS | | | | | | | | | | FTTSO (1integral Frame 14 science TLM edit
/1 N | | | | | | | | | | 71 N (2)Next 1sec prediction time acquisition
Science Telemetry / \ / \ (3)Mode change decision
(Packet) | | D D D D D D D D D D | D (4)Next 1s PRF parameter setting
\\ TM240.1) | Tm2402) TM(240.2) TM(240.2) TM(240.2) TM(240.2) TM(240.2) TM(240.2) TM(240.2) TM(240.2) TM(240.2) TM(402) \  TM(2402) | TM(2402)
. TMQ40 2)// N 7 *1 [Dead Time definition]
S~ S~ (1) SPU signal processing is not performed.
(2) Required number of pulse strike for HPT
stabilization is performed.
TM(240.1) Format (Total Size = 180 byte)
Packet Data Field s .P"Va‘; » Source Data Packet TM(240.2) Format (Total Size = 2.336 byte)
cience Dal -
Header Header e > Science Status! + Science Status2 < |  CRC Packot Data Fiold Private Souros Data ookt
Science Data
6 byte 12 byte 10 byte 2 byte Header Header Honder > Science Data < CRC
| TT~— 6 byte 12 byte 10 byte 2 byte
Private Sclence Data Header I T
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Figure A1 CPR Science Telemetry Processing Timing (Nominal Observation Mode)
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Figure A2 CPR Science Telemetry Processing Timing (Contingency Observation Mode)
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Figure A3 CPR Science Telemetry Processing Timing (Internal Calibration Mode)
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Appendix 2
CPR ISP time stamp information

LOBT of the CPR shows the time when the CPR received EC_1pps.

(1) LOBT of Data Field Header :
Calculate 4 tx from Tx and Fx of Chapter 4 and decide COARSE
and FINE
Atx = Fx — 48M_Counts (Theoretical one second count level
(=48000000counts))

*In the case of Atx = 0 *In the case of Atx <0
COARSE - Tx COARSE : Tx-1sec
FINE - Atx FINE - Fx

1LSB of FINE is 1/(48x10°).

LOBT = COARSE + FINE+2.86102294921875

A coefficient called "2.86102294921875" is a coefficient to convert

heaviness of 1LSB of Sub second defined in PUS document and

heaviness of 1LSB of Fine Time Count Register in the CPR.
2.86102294921875 = 48x10°,72%

(2) LOBT of Source Data
Stores RAW data of Tx and Fx.
(Outputs same data into Health Status Message.)

The LOBT structure in the TM packet is shown in below.

Th Source Packet
Packet Data Field

PacketHeader [Data Field Header SourceData(Telemetry Data) CRC

Data Field Header

Filler Filler Service Service Ceestination

(=0} (=0) | Type | Sub-Type D TimeField
Mumber (Coarse Time 32bit)

s

COARSE TIME RAW DAT AL32bit=EC COARSE TIME From MIL-ELS

LOBT =[COARSE|H{FINE + 25610229432 1575]

FIME_TIME RAW DAT A32bit) =FINE TIME COUMT REG (Fx)

s,
f 51““ A2-1
EARTHCARE




EarthCARE/CPR Science Telemetry Source Packet Definition
SEC-080015F
15 December 2014

T1 T2 T3 T4
EC COARSE TIME
EC_1pps |_| |_| |_| |_|
| | |
| | |
Fine Time Count Register F1 F2 F3
Latch | Latch I Latch |
| | |
| Clear | Clear | Clear
| | |
\l \ \
0 0 0
Fine Time Counter COUNTUP —  (FIJoounTup— oooeoren (Foontip— (Fa3foountup— (F4)
! 1
In the case of “F1=1.005sec” In the case of “F2=0.995sec”
LOBT: LOBT:
Coarse Time = T1 Coarse Time = T2-1sec
Fine Time = 0.005sec Fine Time = 0.995sec

Figure 4.1-1 Time generation concept chart

CPR provides time stamps for HK telemetry and science telemetry. The following
time stamps are provided.

1) EC Coarse Time: This is provided from S/C. CPR provides the same value in
HK telemetry.
2) CPR Fine Time:

These are provided in Data Field Header and HK telemetry
Data Field Header
Parameter :Time
Position :bit 32 to 87
HK telemetry
No.35-1: EC Coarse Time
No.35-2: CPR Fine Time
Science telemetry
S1-1A: EC Coarse Time
S1-1B: CPR Fine Time

The timing budget is as follows.

CPR internal clock is 48MHz. And the accuracy to determine the time is 4 clocks.
Then the time accuracy is 20.8ns* 4= 83.2ns.
On the other hand, CPR internal oscillator short term stability is 100 us.
Then the time stamp accuracy is 100us according to CPR internal oscillator short
term stability

Time stamp accuracy: less than100 us.

&
FE%‘I\;“ A2-2
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